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Power AnD TRACTION to work them to capac- 
ity . . . Strength to stand up to any job the power will 
handle .. 
handle any type of surface, ditch, or bank work . . . Dura- 


. Wide range of adaptability so that they will 


bility to “lay in the collar” month after month and year 
after year with low operating and upkeep cost... That's 
what you want these days in motor graders and that’s 
what you get in any size Adams you choose. That’s why 
Adams are the first choice of so many contractors now 
using them on airports, camp sites, munition plant and 
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dump sites, and many other types of defense and public 
works projects. That’s why so many highway officials 
depend upon them for year ’round service on mainte- 
nance, construction, and snow removal work. 

Adams motor graders are available in six models rang- 
ing from 31 to 68 !¢ h.p. and with gasoline or Diesel en- 
gines. For the size most suitable for your work see your 
local Adams representative or write for catalogs and 
complete information directly to 


J. D. ADAMS COMPANY, INDIANAPOLIS, INDIANA 
Sales and Service throughout the World 
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Pictures show great difference 
Reflecting White Concrete Curb under 





COMPARISON YOURSELF 


in visibility between Smooth and 
car headlights—no other illumination 


DRY NIGHT: Alternate 17-foot sections of smooth 
curb and reflecting curb made with identical white ma- 
terials. Note high visibility of reflecting curb (bright sec- 
tions), and low visibility of smooth curb (dark sections). 
Reason: Headlight rays striking the smooth curb are re- 
flected forward, away from the driver. Hence, curb 
appears dark—its visibility is low. The same headlight 
rays striking the saw-tooth faces of White Concrete 
Reflecting Curb are reflected back to the driver. Hence, 


RAINY NIGHT: Contrast in visibility is even more 
startling—the dark sections appear darker, and the 
light sections appear brighter. Reason: Water has filled 
in the minor indentations in the concrete—intensifying the 
mirror effect. Hence, smooth wet curb reflects almost all 
headlight rays forward —away from the driver—on 
rainy nights. The wet faces of the reflecting curb direct 
even more light back to the driver, and so provide an 
even brighter, whiter guide to safety just when the 


the curb is highly visible. 


motorist needs it most. 


Which type of curb would YOU trust with YOUR life? | 


AFETY depends largely upon visibility. 
Except in a few areas with overhead 
lighting, the driver's headlamps are the 
only source of illumination at night. This 
New Jersey State Highway Department 
visibility test shows how smooth curb 
wastes the headlamp rays by reflecting 
them forward, away from the driver, 


while reflecting curb conserves this light 
by reflecting it back to the driver. Thus 
White Concrete Reflecting Curb greatly 
increases visibility and makes night driv- 
ing safer. 

Get the whole story of how White 
Concrete Reflecting Curb makes night 
driving safer—at surprisingly low cost, 


Write to Universal Atlas Cement Co. 
(United States Steel Corp. Subsidiary), 
Dept. R5, Chrysler Building, N. Y. C. 


OFFICES: NewYork, Chicago, Philadelphia, Boston, 
Albany, Pittsburgh, Cleveland, Minneapolis, 
Duluth, St. Louis, Kansas City, Des Moines, 
Birmingham, Waco. 

RS-M-21 
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Maintenance Cost Reduced by 
a California County 


Largest County in United States Oper- 
ates Over 250 Units of Equipment 


fornia, the largest county in the 

United States, has 20,157 square 
miles crowded within its borders. In 
area it is larger than the states of 
New Jersey, Rhode Island, Delaware 
and Massachusetts. Six thousand 
miles of highways cross this vast ter- 
ritory; some of them at sea level and 
others at an elevation over 11,000 
feet. Three thousand four hundred 
fifty miles of highway are maintained 
and handled by Howard L. Way, San 
Bernardino County Road Commis- 
sioner, who is also County Engineer 
and Surveyor. How this largest county 
keeps its highways and bridges in 
shape is a story of organization. On 
at least one maintenance section the 
motor grader operator works for days 
travelling in the same direction, and 
sleeps at night in the desert under 
the stars 

All the funds for county mainte- 
nance come from an annual $500,000 
motor tax revenue. A gasoline tax of 
3 cents per gallon is collected by the 
state. One and one-half cents of the 
San Bernardino County share services 
state highways, a cent goes on county 
roads, and city streets are kept up 
with one-half cent. 

The county, operating 250 pieces of 
machinery, is building good, service- 
able highways. It pays its operators a 
standard wage scale, and it keeps 
those operators so well satisfied that 
none have left. It encourages original 
ideas, and perhaps the best way to 
show how efficiently the county uses 
those ideas is to name a few of the 
principal ones which have played a 
great part in keeping efficiency up 
and costs down. 


S* BERNARDINO County, Cali- 


Removing Debris Sand 
One of the problems confronting 
the county was the removal of sand 
and gravel from highways in low sec- 
tions which are flooded periodically. 


Obviously, the sand could not be 
graded out to the shoulder, for that 
would only aggravate the condition 
and would actually serve as a levee 
to trap water in the road during fu- 
ture rains. To devise a cheap, highly 
mobile system of loading this mate- 
rial into trucks and hauling it away 
from such places was the problem 
which confronted the department 
personnel. 

The county owned a new Austin- 
Western 99 motorgrader, so it pur- 
chased the loading conveyor attach- 
ment suited to this kind of work. 
More power was needed to carry the 
big windrow so the rubber con- 
veyor belt was disconnected from the 
drive transmission of the motor 
grader and an auxiliary gasoline en- 
gine mounted to handle the loading 


device and belt. The loader still makes 
use of the parent hydraulic power of 
the motorgrader to raise and lower 
the blade. The gasoline powered 
LeRoi engine was mounted to the 
right of the conveyor belt to drive the. 
belt conveyor by means of chain 
driven gears. This was done to have 
additional power to take care of the 
heavy load which is produced in sandy 
windrows in that county. An accom- 
panying picture shows this arrange- 
ment, in closeup. 

Because most of the material in the 
county is highly abrasive it was 
deemed advisable to reinforce the 
blade of the worm screw loading de- 
vice at the mouth of the belt. An arc 
welder built the worm blades up with 
Fleetwood 3/16 in. welding rod until 
they were 2 in. thick and thus more 





Borrow pit loading screen in action. When a truck is loaded the screen will be picked up by 
the shovel and set on the next truck. Note how close to the road the machine is working. 
Road work is going on at the left of the picture 
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Motorgrader loader in action on a road shoulder. The loader picks up the material cleanly, 
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and loads it rapidly into the truck 


abrasion resistant. The center part of 
the worm was cut away entirely and 
two “boosting paddles,” designed to 
rotate with the worm shaft and boost 
sand up on the conveyor, were in- 
Stalled. These were made of heavy 
% in. belting, two thicknesses bolted 
together, and weighted on the ends 
with a % in. by 2 in. piece of strap 
iron on each side of the belting. Bolts 
through the two pieces of iron and 
the belting held them together. 

In operation, the motorgrader 
windrows the material to be loaded 
along the center line of the machine. 
As the motorgrader pulls forward, the 
loader blade slips under. the dirt, 
scooping it up to the rotating con- 





Closeup of the drive arrangement on the 

loader. (A) Hydraulic arms lift and lower 

the cutting blade. (B) The LeRoi motor 

drives (C) the worm shaft and conveyor 

belt drive. (D) is the gasoline tank for the 
auxiliary motor 





An Allis-Chalmers HDI4 diesel powered 
bulldozer levels off some rocky material in 
the bottom of a stream bed 


veyor. The worm gear and paddles, 
also revolving, boost the sand on up, 
where it goes up the conveyor and off 
into a truck bed. The conveyor at- 
tachment requires the attention of 
one man for throwing in the clutch 
of the LeRoi motor and spotting the 
haul trucks. 

The loader will load a 5 yd. Ford 
truck in an average time of 1 minute, 
but by crowding the speed of the 
patrol it can be done in 45 seconds. 
The latest arrangement is an adapta- 
tion of this machine as a rock picker. 


Decreasing Breakdown Time 


San Bernardino County learned 
that the installation of preformed 
wire rope on all cable controlled ma- 
chines, such as bulldozers, scrapers, 
draglines and power shovels increased 
the operating. efficiency of their ma- 





Another view of the loader. The tractor drawn grader in the background happened to be 


ROADS AND STREETS, 


working nearby, and is not actually needed as an auxiliary to the loader 
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chines and caused fewer shutdowns 
out in remote places where lost time 
due to wire rope breakage was costly. 
So it was adopted. It resists abrasion, 
whips less, and does not pile up on 
the drum of the tractor power-contro] 
unit. There is no inner torsional stress 
present which makes the old style 
rope cranky and hard to handle, and 
which reflects from a safety stand- 
point in the tendency of crown wires 
to wicker and puncture the hands of 
men handling the rope. 


Homemade Pile Driver 


Not a small part of the county’s 
work is flood control and stream ero- 
sion prevention along highways. For 
years a 15 ft. vertical steel rail crib 
was driven along stream banks and 
filled with rock. Piledriving was the 
big difficulty. The ground was seldom 
_hard or level enough to accommodate 
a heavy piledriver or a dragline with 
portable leads. 

To handle those jobs, the county 
rigged a set of leads 20 ft. long on the 
front arm of a Crook bulldozer frame 
mounted on a model K Allis-Chalmers 
tractor. The leads were braced in “A” 
fashion with a 4 in. by 4 in. by % in. 
angle iron welded to the top of the 
leads and to the back end of the dozer 
frame. A 2000 pound drop hammer 
was added. One drum of the power 
winch picked up the rails; the other 
drum raised and dropped the ham- 
mer. An average operator could drive 
as high as 160 fifteen-foot rails .to 
8 ft. of penetration in 8 hours. 


Portable Screen 


For removing large stones out of 
borrow material which is to be used 
for black top work, the county built 
a screen which is mounted on a truck 
bed at a 45 degree angle. The 1% in. 
mesh wire, salvaged from a San Ber- 
nardino County gravel plant, was 
fastened inside a rectangular frame- 
work of 2 in. by 2 in. by % in. angle 
iron. The frame which carried the 
screen on the truck was made of the 
same material, cross-braced to make 
it rigid. 

Angle iron guides, set on the bot- 
tom screen frame, made it easy for a 
power shovel to pick it up, set it down 
on the next Ford truck backing under 
the shovel, and resume digging. 
Dumping on the screen separated the 
large rocks, and the finished loads 
were ready to be mixed into the road. 
Incidentally, a creek was cleaned up 
in one of the operations. 

In the large, modern shops of the 
county in San Bernardino painting, 
welding, machine work and heavy re- 
pairs of all kinds are done. Nine other 
sub-yards are scattered strategically 
over the county. 
























Snow plowing operations after the traveled roadway has been bared. Leadoff truck is clearing snow from the medial strip and is being fol- 
lowed by other trucks which move the snow to the shoulders before it is packed on the roadway by traffic 











Winter Maintenance on the 
Pennsylvania Turnpike 


HE Pennsylvania Turnpike was 
constructed across the southern 
tier of counties of the State of 
Pennsylvania between Irwin, West- 
moreland County, and Middlesex, 
Cumberland County, through the Ap- 
palachian Mountains under the su- 
pervision and direction of the Penn- 
sylvania Turnpike Commission. It was 
opened to traffic on Oct. 1, 1940, ac- 
tual construction having consumed 
less than two years. The alignment 
and curvature were designed so that 
no curve is sharper than 6° and no 
grade is steeper than 3 per cent. 
These feats were accomplished by 
piercing seven ranges of the moun- 
tains with tunnels that have a total 
length of 6.7 miles, by erecting struc- 
tures to separate all highway and 
railway grades, by barring right of 
entry from adjacent property and by 
by-passing all towns and cities. The 
turnpike is, then, the first long-dis- 
tance highway in America construct- 
ed with all these modern transporta- 
tion necessities. 
Operation of the turnpike is super- 
vised directly by the commission 
through the maintenance engineer, 


superintendent of tunnel operation - 


and superintendent of fare collec- 
tions. The turnpike is divided into 
six divisions for maintenance pur- 
poses with divisional headquarters at 
Donegal, Somerset, Kegg, Everett, 
Burnt Cabins and Newville. Each 


By HAROLD F. WEBBER 


Maintenance Engineer 


division is under the control of a 
maintenance assistant who is respon- 
sible for safe maintenance of the 
roadway and appurtenances, hiring 
required personnel and supervising 
the use of equipment assigned to his 
territory. 


Equipment Purchased 


The commission purchased the fol- 
lowing equipment for snow removal 
and cindering purposes: 


24—2-Ton Chevrolet Trucks. 
18—3 to 5-Ton Walter Trucks. 
6—3 to 5-Ton F.W.D. Trucks. 
3—5 to 7-Ton Autocar Trucks. 
10—Good Roads Reversible Snow 
Plows for Commission-Owned 
Chevrolet Trucks. 
6—Good Roads Reversible Snow 
Plows for Rented 2-Ton Trucks. 
14—Good Roads One-way Snow 
Plows for Commission-owned 
Chevrolet Trucks. 
12—Good Roads One-way Snow 
Plows for Rented 2-Ton Trucks. 
27—Good Roads One-way Snow 
Plows for Commission-Owned 
Walter, F.W.D. and Autocar 
Trucks. 
3—Good Roads V-Plows for Autocar 
Trucks (Interchangeable with 
One-way Plows). 
18—Good Roads Side Wing Plows on 
large trucks. 
36—Good Roads Cinder Spreaders 
(Tailgate Hopper Type). 
6—Sargent Overhead Snow Loaders 
that are equipped with Bull- 
dozers and Digging Buckets. 


Maintenance Organization 


This equipment has been assigned 
to the various maintenance assist- 
ants who have subdivided their terri- 
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tories into short sections for snow 
plowing and cindering purposes. 
When snow begins to fall, each main- 
tenance assistant patrols the road- 
way to determine when cindering 
and snow plowing operations must 
start and he reports immediately to, 
and keeps in close contact with, the 
central maintenance office which is 
located at Everett. Contact between 
the maintenance division headquar- 
ters and the central office is by tele- 
phone and by radio, using the two- 
way radio system installed by the 
commission. 

Important cogs in the personnel of 
each maintenance assistant are sal- 
aried employes, one of whom is on 
duty at the maintenance building at 
all times; the division maintenance 
clerk works from 8 A.M. to 4 P.M., a 
division watchman works from 4 
P.M. to midnight and the division 
nightman works from midnight to 8 
A.M. The latter employe is a qualified 
mechanic and he keeps the equip- 
ment properly greased and serviced. 
These employes keep the maintenance 
assistant and central office informed 
on all emergency work that must be 
done due to traffic accidents, falling 
rock, slides, cindering, etc. During the 
winter months, they observe the tem- 
perature periodically while on duty 
and if the temperature or weather 
conditions are such that sleet or snow 
can be anticipated, they notify the 
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maintenance assistant, if he is not 
already on duty, and he organizes his 
crews accordingly. 

These division contact men are im- 
portant because weather conditions 
vary greatly throughout the 160 mile 
length of the Turnpike due to differ- 




















% 
o «43 yw meee gp emeng t ONE 


Sargent Overhead Snowloader removing snow from shoulder area in front of Standard Oil 
gas station and loading snow into Walters truck to be hauled away and disposed of 


ences in altitude of the various dis- 
tricts. The portion of roadway from 
Donegal to New Baltimore is above 
altitude 1700 and it is on this section 
that the most severe winter weather 
occurs. Snow removal and cindering 
operations are often required here 


when the rest of the Turnpike enjoys 
clear weather and dry roadway. 


Snow Removal Operations 


Each snow plowing unit is manned 
by a truck driver and plow operator. 
Snow plowing units are operated on 
the turnpike proper in’ groups of three 
to five trucks running in tandem with 
100 to 200 ft. between units. When 
operations are first begun, a Chey- 
rolet truck begins to plow at the edge 
of the 10’ medial strip and is fol- 
lowed by a second small truck, either 
a Commission-owned Chevrolet or 
rented truck with Commission-owned 
plow, and these trucks are followed 
by a large four-wheel drive unit. With 
the three units operating in this man- 
ner, it is possible to keep the 24 ft. 
concrete lanes clear of falling snow 
during the period of snow fall. After 
it has stopped snowing, trucks are re- 
assigned by the Maintenance Assist- 
ants and the “leadoff” truck begins 
plowing at the center of the medial 
strip and clears it, keeping as close 
as possible to the dual roadway de- 
lineators placed in the medial strip 
at approximately 100 foot intervals. 
This truck is followed closely by 
others in the group of four or five 
trucks required to clear the pave- 
ment and 10 foot shoulder in a com- 
plete round trip. It is sometimes nec- 
essary to follow this group of trucks 
with an Autocar truck equipped with 
a large V plow and side wing plow in 
order to pile the snow as high as pos- 
sible in the cuts. When the shoulder 
area has been filled with snow, the 
Sargent overhead snow loaders are 
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used to load the snow into trucks to 
provide space for additional snow 
falls. 

One of the Walter trucks purchased 
is equipped with a center ice-cutting 
attachment which has been proven a 
valuable aid in securing bare concrete 
pavement in a short time after snow 
plowing operations are completed. A 
small truck equipped with a reversi- 
ble plow is used to keep the accelera- 
tion, deceleration and access lanes of 
the interchanges plowed clear of snow. 
This equipment is assisted by a large 
truck, with wing plow, to push the 
snow well back on the interchange 
ramp shoulders. 


Cindering Operations 


Untreated cinders are being used as 
abrasives on the turnpike because it 
is felt that the concrete pavement 
has not been seasoned sufficiently to 
use chlorides in the abrasives. Each 
maintenance division is divided into 
cindering sections by the maintenance 
assistants. Men are dispatched to cin- 
der icy locations as soon as they are 
observed by the maintenance assist- 
ants or reported by the Pennsylvania 
motor police who patrol the turnpike 
constantly. Each cindering crew is 
composed of a truck driver and two 
laborers who see that the abrasives 
are fed through the hopper-type cin- 
der spreader attached to the rear of 
the truck. Cinders are loaded into the 
trucks with the Sargent overhead 
loaders equipped with 34 yd. digging 
buckets. Abrasives are stocked in 
large piles at the maintenance build- 
ings which are centrally located in 
each division and in several small 
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Cleared roadway after 2-inch snowfall showing an army convoy on winter maneuvers over 
the Pennsylvania Turnpike. Note the entire roadway has been cleared including the medial 
strip around the delineators 


piles near the ends of the division 
and near the tunnel approach cuts. 
Small stock piles are also located 
close to the tunnel portals and they 
are applied by tunnel operating per- 
sonnel to afford protection prior to 
the arrival of regular cindering crews. 
The cinder spreaders can be adjusted 
to spread various widths but are set 
to spread the 22 ft. width on the 
turnpike, thus making it possible to 
cover an entire lane at one time. 
The commission-owned equipment 
is serviced with gasoline, whenever it 
is in operation, at the closest of ten 
Standard Oil service stations con- 








structed along the turnpike. It is 
maintained in excellent condition by 
a force of commission mechanics who 
make immediate repairs in cases of 
breakdowns. 

Efficient snow removal and cinder- 
ing operations on the turnpike have 
been accomplished through the close 
supervision of the maintenance as- 
sistants who have had considerable 
experience on snow removal and other 
maintenance work. It is through their 
tireless efforts that this most modern, 
most safely constructed highway is 
being maintained as the safest high- 
way for driving at all times. 
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Chart showing distances between facilities on the Pennsylvania Turnpike 
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Analysis of Soil Bearing Test 


foundations for highway bridge 

construction, it frequently be- 
comes necessary to conduct soil load- 
ing tests to determine the “allowable 
soil load” to use for a safe design 
of the structure. 

I was recently confronted with the 
condition of two distinctly different 
types of soil within 100 feet of each 
other, each to support parts of the 
same structure. This necessitated a 
determination of the “safe allowable 
soil load” for each of the types of soil 
encountered. 

A description of the method used in 
conducting these tests precedes the 
analysis of the data as made by the 
writer. 


[ THE design of soil bearing 


Types of Soil 

The soil at test location No. 1 con- 
sisted of a very moist, blue, river silt, 
containing some very fine sand and 
streaks of humus material. 

The soil at test location No. 2 con- 
sisted of a damp clean, medium, yel- 
low sand, which seemed to be fairly 
well compacted. This type was typical 
of the major portion of the site. 


Preparing for Tests 


Excavations about four feet square 
were made down to the elevation of 
the bottom of the proposed footing. 
Forms were set and a 2 ft. by 2 ft. 
concrete footing 12 in. thick was cast 
in place, using high early strength 
portland cement so that the loading 
platform could be set upon it the next 
day. A % in. steel dowel was set in 
the exact center for locating the post 
of the platform. Nails were also set 
in the concrete at all four corners (2 
inches in from each side) on which 
readings for elevations were to be 
taken. These four readings permitted 
the detection of any tilting of the 
footing during the test. The four 
readings were averaged to indicate 
the elevation at the center of the 
footing. 


The platform shown on Figure 3 
was then constructed by joining the 
12 in. by 12 in. post and the 12 in. by 
12 in. girder with 2 in. by 10 in. scabs 
and knee braces and suspending them 
vertically above the center line of 
footing on cribbing. After the plat- 
form was completed, it was picked up 
on wedges driven under the four 4 in. 
by 4 in. corner posts and gradually 
let down into final position on a bed 
of portland cement grout, plumbed in 
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position and supported laterally by 
horizontal struts and wires so placed 
that horizontal movement of the plat- 
form was prevented, yet vertical 
movement was not restricted. 


A pair of wedges driven under each 
corner post held the platform sta- 
tionary during loading. After loading, 
all four wedges were loosened simul- 
taneously to permit the load to be 
transferred to the footing. Before 
each increment of loading was ap- 
plied, the wedges were again driven 
snug so that the footing would not be 
disturbed by unbalanced loads on the 
platform during loading. 

Loading.—The platform was loaded 
with a predetermined number of 
bricks, which were laid uniformly in 
place, starting at center-line marks 
on the platform and working out from 
the center. Care was taken at each 
loading to see that the applied load 
was balanced on the platform. To ar- 
rive at the average weight per brick, 
200 bricks were placed on a platform 
scale at one time and weighed. This 
was done several times with bricks 
from different parts of the pile. The 
platform was calculated to weigh 1792 
pounds. 


Method of Conducting Test 


In each of the tests, the platform 
was loaded with bricks in increments 


| 7th | 8th | 9th | 10th 


of 4,000 pounds (1,000 pounds pe: 
square foot on footing). Each incre- 
ment of loading was allowed to re- 
main on the footing for 24 hours. 
Readings of elevations were taken 
(with an engineer’s level and level 
rod) to thousandths of a foot on top 
of the nails set in all four corners of 
the concrete footing. These readings 
were taken before, immediately after, 
12 hours after and 24 hours after 
supplying each increment of loading. 


Analysis of Data 


On the accompanying stress de- 
flection diagrams, figure 1 and figure 
2, curve A shows the accumulated to- 
tal settlement during the progress of 
each test. In analyzing the results as 
shown by curve A, two distinct types 
of settlement are apparent. That 
which occurred quickly upon applica- 
tion of each increment of load, and 
that which occurred very slowly dur- 
ing the 24 hour period in which the 
footing was sustaining the total load. 

Our principal concern is the ability 
of the soil to sustain the load without 
settlement for a long period of time 
after the load has been applied. With 
this thought in mind, I took from the 
field notes, the amounts of settlement 
that occurred at each load applica- 
tion and accumulated them. From 
these data curve B was plotted. In a 
similar manner, curve C was plotted 
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by accumulating that portion of the 
total settlement that occurred during 
each of the 24 hour periods the total 
loads were being sustained (exclusive 
of the settlements of curve B). 

By producing curve C back to zero 
settlement, a well defined “yield 
point” of the soil is determined. 

In the case of test No. 1, figure 1, 
the yield point is about 2,300 pounds 
per square foot. A factor of safety of 
about 2 would give a safe design load 
of only 1,200 pounds per square foot 
for the soil at this location. At 1,200 
pounds per square foot, a settlement 
of .008 ft. can be expected, as indi- 
cated by curve B, but no further set- 
tlement should occur. 

In the case of test No. 2, figure 2, 
the yield point is about 7,500 pounds 
per square foot. A factor of safety 
similar to test No. 1, would give a 
safe design load of about 4,000 pounds 
per square foot for this soil. At 4000 
pounds per square foot, a settlement 
of .007 ft. can be expected, as indi- 
cated by curve B, but no further set- 
tlement should occur. 


Comments 
If the soil tests are made by a 
standard uniform method, making all 
increments of loading, as well as 
length of time of sustaining the load, 
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of uniform amounts, the results will 
be comparable and the curves derived 
by the above described method should 
be simple and understandable. 


Test No. 1 was started at 2,000 
pounds per square foot and continued 
to 8,000 pounds per square foot. Test 
No. 2 was started at 3,000 pounds per 
square foot and continued to 10,000 
pounds per square foot, skipping the 
7,000 pounds and 9,000 pounds load- 
ings in order to complete the work 
within the alloted time. 

As a result of this analysis and 
these curves, it is now apparent that 
it would have been well to have start- 
ed test No. 1 at 1,000 pounds per 
square foot and discontinued it at 
about 6,000 pounds per square foot; 
likewise to have started test No. 2 at 
4,000 pounds per square foot and to 
have included the 7,000 and 9,000 
pounds per square foot loadings. 
Points on these curves can be plotted 
each day as the test progresses, so 
that as soon as enough points to de- 
termine curve C beyond the “yield 
point” are plotted, the test can be 
discontinued. 

On completion of both of the tests, 
the loads were entirely removed, ex- 
cept for the dead load of the plat- 
form, and readings again taken to 
determine the amount of elastic re- 
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covery. On test No. 1 this elastic re- 
covery was .026 ft. and on test No. 2 
it was .014 ft. On both of these tests, 
the respective amounts of elastic re- 
covery are exactly equal (to the 
thousandth of a foot) to the settle- 
ment on the load application curve 
(curve B) under the “yield point” of 
curve C. I have not been able to 
attach any significance to this fact. 
It would require numerous tests and 
complete “elastic recovery” curves to 
determine a significance, if any ex- 
ists. It would have been interesting 
to have measured the elastic recovery 
at each loading point and to have 
compared its curve with the others. 

The location of the intersection of 
curve B and curve C may be an indi- 
cation of physical properties of the 
soil. 

In conjunction with actual loading 
tests, it would be well to make labora- 
tory shear tests on undisturbed sam- 
ples of the soil so that when a multi- 
plicity of such data is available it 
could be determined whether or not 
a definite fixed relation exists between 
the “yield point” of the field loading 
test and that of the laboratory shear 
test. If a definite relation does exist, 
it might be possible to determine al- 
lowable soil loads for foundation de- 
sign by relatively simple laboratory 
tests, which should be to a precision 
similar to these actual loading tests. 

A study of the results of the above 
described tests, leads me to believe 
that a larger number of tests on a 
variety of soil formations, carried on 
in some standard method, as sug- 
gested above, should produce inter- 
esting and valuable information and 
no doubt determine the reliability of 
this method. 

Ww 


Transportation Research 
Beard Ready to Begin 
Stady 

The “Board of Investigation and 
Research” (official title), created in 
the Transportation Act of 1940 to 
investigate the various methods of 
transportation, has completed pre- 
liminary organization with offices in 
the Dupont Circle Bldg., Washington, 
D. C. Nelson Lee Smith, head of the 
New Hampshire Public Service Com- 
mission, is Chairman; Robert E. 
Webb, Chairman of the Kentucky 
Railroad Commission, is Vice Chair- 
man, and C. E. Childe, Transportation 
Specialist, Omaha, Nebraska, com- 
pletes the Board’s membership. The 
Board’s life is limited to two years 
from date of enactment of the law 
(Sept. 18, 1940) but the President 
may extend it for an additional two 
years. 
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Application of Rubber Powder 
to Asphalt Road Mixtures 


HROUGHOUT this investiga- 

tion the bitumen-rubber mix- 

ture was prepared by heating 

and stirring during 15 minutes at a 

temperature of 170°-180°C, after hav- 

ing added the rubber to the molten 
bitumen. 


The following asphaltic bitumens 
were the subject of the research: 


Name Indication 
Wonokromo asphalt 40/50...Won. 40/50 
Wonokromo asphalt 40/50...Won. 40/50a 
Socony F asphalt 40/50..... Soc. 40/50 
Wonokromo asphalt 20/30..Won. 20/25 
Wonokromo asphalt 20/30..Won. 20/30 


B.P.M. asphalt I............ BPM. I 
Mexphalt 25 ..........006. Mex. 25 
Mexphalt 40/50 ............ Mex. 40/50 
B.P.M. asphalt II .......... BPM. II 
Mexican asphalt 50/60...... Mex. 50/60 
Mexphalt 55 ..........e505. Mex. 55 


Socony asphalt-cement 116. Soc. 116 
Socony blown asphalt CC...Soc. CC 


The Wonokromo asphaltic bitumens 
were obtained from the factory of 
the Bataafsche Petroleum Maat- 
schappij near Sourabaya. These, to- 
gether with Socony 40/50, are the 
asphaltic bitumens mostly used in the 
Netherlands Indies, so that obviously 
the investigation was chiefly con- 
cerned therewith. 


Mexphalt 25 and Mexphalt 55 were 
supplied by the laboratory of the 
Bataafsche Petroleum Maatschappij 
in Amsterdam, through the mediation 
of the Rubber Foundation; they rep- 
resent the asphaltic bitumens mostly 
used in the Netherlands. 


BPM I and II were obtained from 
the Bataafsche Petroleum Maat- 
schappij in Sourabaya, and they cor- 
respond largely to Mexphalt 25 and 
55. 


The Mexican asphalt 50/60 was 
sent us upon request by the Govern- 
ment Road Construction Laboratory 
in The Hague. 


It was our purpose to discover, in 
addition to the general behavior of 
various bitumens when rubber powder 
was added, also whether there might 
possibly be any difference in the be- 
havior of these two rubber powders, 
it was decided to apply a uniform 
method of preparation in connection 
with all asphaltic bitumen-rubber 
mixtures. 


Consequently it was to be antici- 
pated that on the whole bitumens 
having a lower softening point will, 
through a better absorption of the 
rubber, manifest more distinctly the 
effect of the rubber in their charac- 


By G. J. VAN DER BIE 


Rubber Research Department, Experimental 
Station, West Java, Buitenzorg, Java 


P. TH. WISJNHAMER 


Netherlands East Indies Road Association, 
Bandoeng, Java, I. 


teristics. Something similar may also 
be said with regard to the differences 
in the rubber. If a temperature of 
175°-180° is the right one for pulva- 
tex [see next paragraph], then it will 
be too low for mealorub [see next 
paragraph], so that the effect of the 
latter will be less evident. The correct 





This article summarizes the out- 
come of extended investigations 
on asphalt-rubber mixtures,’ in 
so far as these are of importance 
for actual road construction, car- 
ried out throughout the years 
1938-40. They are a continua- 
tion and an expansion of the 
work performed in 1936-38 at 
the request of the Netherlands 
Indian Government, to serve as a 
preliminary report on the use of 
rubber in road construction, to 
be submitted to the Eighth Inter- 
national Road Congress, held at 
Scheveningen, Holland, in 1938. 
The preliminary report* here re- 
ferred to, has already been pub- 
lished,® and also a complete Re- 
port on the investigations carried 
out in the course of 1936-38. 











temperature for mealorub, on the 
other hand, would be too high for 
pulvatext, with the result that de- 
polymerisation products of this lat- 
ter substance would become apparent. 
In connection herewith the bitumens 
were also tested by means of rubber- 
oil, a depolymerisation product of 
crepe-rubber at a rather high tem- 
perature, whilst furthermore also a 
ground vulcanized red rubber was in- 
cluded in our investigation. . 


In our experiments the two rubber 
powders, pulvatex and mealorub, were 
used exclusively. 

Pulvater (formerly called Stam 


asa Archief voor de Rubbercultuur 1941, 25, 
1 

2 aes | in Road Surfacing, by Jhr. C. Ortt, 
R. F. Kerkhoven, Dr. Th. G. E. Hoedt and 
G. J. Van Der Bie. Preliminary Advice No. 5 
(question 1c), Eighth International Road Con. 
gress, 1938. Publication No. 141 of the Neth. 
Ind. Road Association. 


8 Archief Rubbercultuur, 1938, 22 (2), 23-125. 
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Rubber Powder) is now prepared by 
spraying field latex (or creamed 
latex) in a current of hot air, whilst 
simultaneously a certain quantity of 
dried diatomaceous earth is blown 
into it, with the result that the dessi- 
cated rubber particles do not cohere, 
leaving the plant in the shape of pow- 
dered rubber. 

Mealorub. (formerly called P.W.J. 
Rubber Powder or Van Dalfsen Rub- 
ber Powder) is prepared by heating 
fresh latex with certain chemicals by 
means of which sulphur is fixed. The 
product is then flocculated by means 
of acid, dehydrated, disintegrated and 
dried. 

Furthermore rubber-oil was used, a 
viscous thick liquid, prepared by 
means of the heat-depolymerisation 
of crepe rubber, and also a powder, 
obtained through the grinding of vul- 
canized red rubber, with a rubber 
content of about 50%. 


The Effect of Rubber Upon the 
Rheological Properties of 
Asphaltic Bitumens 

In our research the following train 

of thought was adopted as a working 
hypothesis: 

a. The asphaltic bitumen is re- 
garded as a colloidal system of 
particles rich in carbon, called 
asphaltenes, in an oleaginous 
medium, called maltenes. 

b. By adding rubber to the asphal- 
tic bitumen the asphaltenes re- 
main unchanged (the peptizing 
and stabilizing substances are 
considered to pertain to the 
maltenes) . 


c. A proportion of the rubber will 
dissolve in the maltenes, thus 
increasing the viscosity and the 
ductility thereof, and conse- 
quently those of the entire sys- 
tem. 

d. The greater part of the rubber, 
at least initially, remains in the 
form of granules: these rubber 
granules will absorb a, probably 
selective, portion of the maltenes 
which will cause them to swell. 
This will cause the remaining 
bitumen phase to become harder 
Dependent upon the degree of 
swelling, the rubber granules 
under certain conditions may be 
harder or softer than the re- 
maining bitumen phase. 


In Figure 1 the general properties 
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Fig. |.—Comparative curves of general properties of various asphalts and asphalt-rubber mixtures. For percentages of rubber used write to 


of the mixtures of asphaltic bitumen 
and rubber are being mutually com- 
pared; from these observations it be- 
comes evident that in the case of 
Wonokromo asphaltic bitumen the 
dissolving of the rubber will predomi- 
nate, and in the other asphaltic bitu- 
* mens the swelling of the rubber. 

The arrangement according to the 
increasing temperature susceptibility 
index according to Pfeiffer & Van 
Doormaal* provides an indication as 
to the changes to be anticipated in 
the softening point (R & B). 

As regards the difference between 
the rubber powders mealorub and 
pulvatex, it may be remarked that 
pulvatex is prepared by spraying latex 
so that it swells very considerably in 
a solvent until ultimately a homog- 
eneous solution is obtained. Mealorub 
is a subber powder containing some 
combined sulphur and which, under 
identical conditions as in the case of 
pulvatex, swells only up to a certain 
limit; the latex particles retain their 
individuality. In the case of pulvatex, 
therefore, there will be a strong tend- 
ency to dissolve, provided the mal- 
tenes contain a sufficient quantity of 
rubber “solvent”; in the case of 
mealorub, swelling up to a certain 
limit will predominate. 

Generally speaking it is evident 
that the average effect of mealorub is 
practically as great as is that of 
pulvatex. 

The bitumen mixtures of both these 
rubber varieties manifest in their 
softening point, their index, and their 


* Koll. Z. 1936, 76 (1), 95-111. 








the author 


length of flow, a corresponding influ- 
ence, though their intensities differ. 


Mealorub causes the softening point 
to advance slightly more, but this ad- 
vance may safely be neglected. 

The index increases practicaly to 
the same extent through either of 
these rubbers. 

The length of flow declines to a 
greater extent in the case of mealo- 
rub, that is to say that through this 
rubber powder the resistance to the 
flow occasioned by heat is increased. 

The effect of either rubber sub- 
stance on the penetration is mainly 
alike, though in the case of mealorub 
it may also be contrary. The hardness 
is lower in the case of pulvatex, that 
is to say that this rubber powder 
softens the bitumen to a greater 
degree. 

The effect of either rubber sub- 
stances upon the ductility is mainly 
opposite; pulvatex increases the 
ductility, whereas mealorub reduces 
the same. 


Adhesion Tests 


In the investigation of rubber 
mixtures without mineral material in 
shearing and pulling tests, it was 
found that in the case of unfluxed 
bitumens the resistance to the shear 
declines, whereas, through rubber be- 
ing added, the resistance to the pull 
may either decline or increase. 

In the case of unfluxed bitumens 
the average effect of either rubber 
powder is the same, whereas in the 
case of fluxed® bitumens, pulvatex 





5 Cutback or road-oil. 
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produces a greater resistance to pull- 
ing than does mealorub. 


Rubber mixtures with mineral ma- 
terial (stone chips) produced the fol- 
lowing results: 


In the case of fluxed bitumens the 
resistance to shear is increased by 
pulvatex, whereas mealorub lessens 
it; in the case of unfluxed bitumens 
the resistance to shear is on the whole 
lessened by either of these rubber 
powders. When rubber, and more spe- 
cifically pulvatex, is added, less bitu- 
men can be removed in the boiling 
test. Probably in this case the cohesion 
has been increased by the rubber. 


If rubber is added to asphaltic bitu- 
men, the adhesion to mineral sub- 
stances declines, whilst the cohesion 
of the binder increases. In the case of 
each application the admissible limit 
should be adequately determined. 


[Test data and tabulated support- 
ing information were omitted from 
this article because of length. Those 
interested are requested to write to 
the author.—Editor.] 


Practical Application in Road 
Surfacing 
Wear Tests.—To obtain rapid wear 
on test surfaces constructed, the same 
machine was used as in the previous 
investigation. This machine consists 
of a fixed frame within which a 
couple of wheels, provided with auto- 
mobile tires, can be made to rotate. 
The wheels are made to turn by an 
electric motor mounted on the frame, 
with the aid of a crown-wheel and 
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Fig. 3.—Laying surface of stone chips precoated with asphalt-rubber mixture 


pinions. Perpendicular to the axle of 
these wheels two secondary axles, 
each provided with an iron wheel, 
can be mounted, which, however, are 
not driven and therefore simply run 
idle. 


It was noticed from the wear pro- 
duced that the adding of either of 
these rubber powders favorably af- 
fected the asphaltic bitumen. It has 
become apparent that in the case of 
the vigorous and accelerated wear the 
presence in the bitumen of even a 
small quantity of flux oil is detri- 
mental to the favorable properties of 
the road surface. 

Precoated Stone Chips With Cold 
Asphalt.—The road surface consists 
of precoated stone chips, without sand 
or filler. The rubber powder is first 
mixed in with the cutback, whereupon 
the stone chips are coated with this 
mixture; although the addition of 
rubber causes the cutback to become 
tougher, the action of the stone chips 
is sufficiently shearing to cause them 
to be coated rapidly. From the tests 
made in this connection it became ap- 
parent that the mixing process by 
hand of a charge of 9 litres of cutback 
with stone chips in the ratio of 1:15 
caused the mixing period of about 5 
minutes to be increased by, at the 
most, one-half minute through the 
rubber having been added. The add- 
ing of rubber has a somewhat drying, 
and viscous effect when being mixed 
in. 

After the mixture has been left to 
stand a while, to enable the flux oil 
to evaporate, it is spread on the road 
and is rolled; the road, before being 
spread, is usually treated with about 
0.5 1./sq. m. (liters per square meter) 
of cutback. As a rule the layer is given 





a thickness of 3 cm. A mixture to 
which rubber is added can be spread 
about one day sooner than one with- 
out rubber, seeing that such mixture 
will dry more readily. The last rem- 
nants of flux oil will fairly rapidly 
evaporate on account of the open 
structure of the road surface. 

The wear tests showed that any in- 
crease in the amount of rubber pow- 
der, and in the case of mealorub more 
so than in that of pulvatex, causes a 
greater roughness of surface, but, as 
a result, also a greater wear. 

The fact that in the test sections 
the surface treated with rubber pow- 
der evidences a greater wear, need 
not necessarily lead us to deduce that 
they will be less satisfactory in actual 
application. For it must be remem- 
bered that in the test sections there 
is in the course of but a few weeks a 
very intensive and uninterrupted wear 
(jerking and rubbing, corresponding 
more or less to applying brakes when 
on the road, and to wear in the 
bends) which under actual conditions 
will only be effected after a number 
of years. Moreover, the load on the 
road under actual conditions, which 
is considerably less intensive and 
which must be borne only intermit- 





Fig. 2.—Wearing test machine of the Neth- 
erlands East Indies Road Association 
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tently, allows the road surface to re- 
cover fully. Under such actual condi- 
tions there is generally a state of 
balance which is totally at variance 
with the enforced wear produced in 
the test sections. 

Also the effects of the weather are 
of much greater influence upon thx 
roads than they are upon the test 
sections. 

Where the improvement of the 
quality of the layer of precoated stone 
chips, by means of increasing the cut- 
back content is limited by the fear 
that the road surface may condense 
too rapidly, so that in consequence 
thereof the surface will become too 
skiddy, the roughness of the road 
surfaces to which rubber has been 
added allows more cutback to be 
worked in, so that a stronger road 
surface will result. 


Boeton Asphalt.—A number of ex- 
periments were also made by adding 
rubber powder to Boeton asphaltic 
limestone. 


In view of the fact that the Boeton 
asphalt is too meagre to be molten 
and to be mixed with rubber, it was 
merely possible to follow the methods 
applied by the Boeton Company; in 
this case we made use of a flux con- 
sisting of a finely ground solid sub- 
stance. This substance, as supplied by 
the concern mentioned, very likely is 
a coal-tar product. 


The road surfacing is applied by’ 


separately pulverizing the asphaltic 
limestone and the flux, whereupon 
they are thoroughly mixed. Then the 
rubber powder is added, after which 
the mixing is continued until a 
homogeneous mixture has been ob- 
tained. Then the mixture is spread 
in a quantity of 15 kg. per sq. m., and 
is thoroughly rolled in. 

That portion of the test section 
containing mealorub, especially when 
wet, was quickly damaged upon being 
tested. This proved conclusively that 
the mealorub had not become assimi- 
lated with the Boeton asphalt flux 
mixture, seeing that mealorub was 
found to have remained separate in 
the shape of white granules. It is clear 
that in this way the homogeneity of 
the road surface was disadvantage- 
ously affected. Pulvatex was more 
readily absorbed by the asphalt. 

All test sections, when subject to 
solar radiation, evince a tendency to 
form waves under the influence of 
traffic. 

In the proportion of Boeton asphalt 
and pulvatex flux tested, some im- 
provement was noticeable, whereas 
mealorub is definitely obstructive be- 
cause no absorption takes place. 

Conclusions.—The general conclu- 
sion, therefore, is as follows: 
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In the case of wearing-layers of 
stone chips coated with asphaltic 
bitumen, the addition of mealorub to 
the binder will produce an open 
structure of the road surface, whereas 
the addition of pulvatex causes the 
road surface to be less open. 

Where mealorub is used, the wear 
is slightly greater than when pulva- 
tex is applied. 

The more open structure is to be 
explained by the greater increase of 
the cohesion in the binder (and con- 
sequently a lesser flux) where mealo- 
rub is used, whilst the greater wear is 
caused both through the more open 
structure and through the lesser ad- 
hesion. 

In the accelerated wearing tests it 
was found in the case of precoated 
stone ships that the sections contain- 
ing rubber, with the same quantity 
of binder, exhibited a slightly larger 
wear than did the test sections to 
which no rubber was added. In our 
test sections on the actual road this 
difference could not be observed. , 

Where molten asphalt was applied 
to the surface, the sections contain- 
ing rubber exhibited, after the ac- 
celerated wear tests, a result which 
was 30% more favorable than in the 
sections without rubber admixture. 

Test Sections—Ten test sections 
were laid out on a road, to which va- 
rious constructions were applied. 

The application of precoated stone 
chips is shown in the Figures 3 and 4. 

These test sections were inspected 
at regular intervals and, as was to be 
anticipated, some years will elapse 
before any data worth obtaining with 
reference to the strength and the 
durability of these test sections will 
be available, seeing that any normal 
asphalt road surface must be resistant 
for at least 3 or 4 years to climatic 
and traffic conditions. 

In these first few years, therefore, 
the emphasis must be laid primarily 
upon the texture of the sections laid 
out with rubber admixture, as com- 
pared with the sections laid out with- 
out such rubber admixture. 

Measuring the Non-Skid Properties 
of the Road (by methods developed 
by the Neth. Ind. Road Association. 
—The non-skid properties of a road 
surface are measured by the appar- 
ent coefficient of the sliding friction 
of movement between smooth-worn 
automobile tires and the road surface. 
To determine the same, an ordinary 
automobile is used (Ford V8 Touring) 
of which only the back wheels can be 
braked (the front brakes having been 
loosened) and which is driven along 
the road with uniform speed. 

The road surface to be examined is 
wetted over a length of from 30 to 40 
metres. 





Fig. 4.—Laying and rolling city street surface with stone chips coated with asphalt in which a 
small amount of rubber is admixed while hot 


Arrived at the place to be exam- 
ined, the clutch is disengaged, and 
the brakes are applied so tightly that 
the back wheels are blocked. The drag 
of the back wheels acts like a brake 
to the progress of the car, so that it 
is retarded, such retardation being 
measured with the aid of a retarda- 
tion-meter within the automobile it- 
self. The magnitude of this retarda- 
tion makes it possible to establish 
the frictional force exercised by the 
braked wheels, and from this it is not 
difficult to deduce the friction coeffi- 
cient between the tires and the road 
surface. 


The instrument measuring the re- 
tardation consists of a U-shaped tube, 
with the flat of the U placed parallel 
to the longitudinal axis of the auto- 
mobile, the sides of the U remaining 
perpendicular; this tube is partly 
filled with a liquid. Upon applying the 
break, the liquid in the front section 
of the U rises, whilst it descends in 
the back section. The amount of re- 
tardation of the vehicle can be calcu- 
lated from the extent to which the 
liquid has risen as photographed on 
a film. 

In Figure 5 a specimen of the test 
slip is shown. 

Results of Skid Measurements.—In 


the dry period (July to September) 
the asphaltic bitumen will tend to 
sweat out, and will consequently cause 
the road surface to condense, whereas 
in the wet period the road surfacing 
is more likely to become damaged. It 
is very evident that the admixture of 
rubber to the asphaltic bitumen con- 
siderably increases the non-skid prop- 
erties of the road surface; in the 
course of time this declines, but it 
remains always relatively greater 
than that of the corresponding road 
sections laid out without rubber. The 
increase in non-skid properties corre- 
sponds to the quantity of rubber 
added, as figured with reference to 
the total quantity of asphaltic bitu- 
men present in the road surface. 
Where an old asphalt layer is re- 
coated, therefore, this effect will be 
much less noticeable than in the case 
of the asphalting of a new road sur- 
face. 

As regards the behavior of the va- 
rious kinds of rubber, it may be stated 
that a mixture of an emulsion of an 
asphaltic bitumen and latex will pro- 
duce a non-skid road surface. Mealo- 
rub produces a more gripping road 
surface than does bitumen without 
any rubber; a large quantity of 
mealorub is undesirable, seeing that 















































Fig. 5.—Curves of skidding tests. On the left (a, b, b, c, d, and d) are slippery or skiddy 
surfaces, on the right are gripping surfaces 
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in such case considerable wear is 
to be anticipated. Pulvatex at first 
causes the road surface to grip, but it 
condenses soon and then may fre- 
quently become even smoother than 
the surface of the sections containing 
no rubber. 

It is further evident that in a cool 
climate (high altitude) a smaller 
quantity of rubber (especially mealo- 
rub) should be used. In a hot climate 
pulvatex most likely will not be satis- 
factory, since it has a tendency to 
soften the surface, probably due to a 
depolymerization of the rubber. It 
would be interesting to observe the 
behavior of both these rubber pow- 
ders in climates with both extremes. 

As regards the wear, for the time 
being the only observation to be made 
is that the sections with a high rub- 
ber content in a cool climate prove 
to be too meagre, so that they will be 
readily damaged. The other sections 
containing rubber will be better or at 
least as good as the sections to which 
no rubber is added. 

Anticipated Results in Actual Prac- 
tice.—With reference to the antici- 
pated results in actual practice two 
directions can be pursued. 

On the one hand the grip of a par- 
ticular road surfacing can be in- 
creased through adding rubber to the 
bitumen. The meagerness of the mix- 
ture that is admissible in such case is 
determined by the anticipated wear; 
one may even omit from the mixture 
a part of the filler. 

On the other hand a certain grip 
of the road surface may be admissible, 
in which event the quantity of binder 
may be increased, which will add to 
the strength and the durability of 
the road surface and also to its re- 
sistance to moisture. 

Where the same quantity of binder 
is used in the mixture, mealorub will 
produce a greater grip of the road 
surface; to what extent this is admis- 
sible will depend upon the wear to be 
anticipated (not over 7% parts of 
mealorub to 100 parts of bitumen in a 
hot climate, and not more than 5 
parts of mealorub to the same quan- 
tity of bitumen in a cool climate). 

The admixture of rubber to a mixed 
construction will be less effective ac- 
cording to the extent that the min- 
eral mixture is more completely 
graded, since both the resistance to 
wear and the surface texture are 
closely linked up with the structure of 
the mineral substance. 

The somewhat primitive macadam 
layers of precoated stone chips gen- 
erally used in the Netherlands East 
Indies represent a form of mixed 
construction in which the effect of a 
rubber admixture will be readily 
noticeable. 


Alabama Highway Director Heads 
A.R.B.A. Ballot 


Chris J. Sherlock, Alabama’s state 
highway director, received the nomi- 
nation for president of the American 
Road Builders’ Association. The nom- 
ination is tantamount to election. Mr. 
Sherlock will be installed at the 1942 
convention of the association in Mem- 
phis, Tenn., the week of March 2. He 
will succeed Hal G. Sours, director, 
Ohio Department of Highways, Co- 
lumbus. This is the highest honor 
which member colleagues engaged in 
the highway industry and profession 
ean bestow upon “Chris.” 

Mr. Sherlock is a native of Amer- 
icus, Ga., and a graduate of Georgia 
Tech. He is married and has three 
children. He is a member of the 
American Legion, the Catholic church, 
Kappa Sigma fraternity and was re- 
cently elected vice-president of the 
American Association of State High- 
way Officials. 

For vice presidents: Paul B. Rein- 
hold, Pres., Reinhold & Co., Pitts- 
burgh; Charles W. Smith, Pres., Smith 
Engineering and Construction Co., 
Pensacola, Fla.; Leon W. Gardiner, 
Vice-Pres., Jaeger Machine Co., Co- 


lumbus, O.; Robert A. Allen, State 
Highway Engineer, Carson City, Nev.; 
and for treasurer: H. C. Whitehurst, 
Director of Highways, District of 
Columbia. 

On the same ballot will appear the 
following nominees for directors for 
the 3-year term ending at annual 
May meeting in 1945: 

Victor J. Brown, Publishing Direc- 
tor, Roaps aND StTREETs, Chicago. 

Thomas H. Cutler, State Highway 
Engineer, Kentucky Department of 
Highways, Frankfort, Kentucky. 

Otto S. Hess, County Engineer and 
Manager, Kent County, Grand Rap- 
ids, Mich. 

Theodore R. Kendall, Editor, Con- 
tractors and Engineers Monthly, New 
York City. 

William A. Van Duzer, Director of 
Vehicles and Traffic, Washington, 
D. C. 

Carl O. Wold, Vice-President, 
Caterpillar Tractor Company, Peoria, 
Til. 

W. A. Young, Cornell-Young Com- 
pany, Contractors, Macon, Ga. 


Congress Adopts Conference Report on 
Defense Highway Bill 


In quick succession the House and 
Senate late the afternoon of No- 
vember, 1941, adopted the conference 
report on the Defense Highway Bill 
(S.1840) approving the measure as 
passed by the House with the excep- 
tion of Section 4 pertaining to the 
strategic network. This section as re- 
written by the conferees provides 
$25,000,000 for projects to correct 
critical deficiencies in the lines of the 
strategic network, to be apportioned 
among the states in accordance with 
the regular federal aid formula of 
allocation and matched on a 175-25 
basis. Following the terms of the orig- 
inal Section 4 in the House bill, the 
new section makes available funds 
heretofore or hereafter apportioned 
for expenditure on the strategic net- 
work of highways on a 75-25 match- 
ing basis. The provisions of this sec- 
tion would be retroactive and include 
all strategic projects under construc- 
tion during the emergency beginning 
May 27, 1941. 


Twenty-five Million Dollars to 
Be Allecated By F.W.A. 


In addition, the new section au- 
thorizes the appropriation of $25,000,- 
000 for improvements to the strategic 
network, the same to be allocated by 
the Federal Works Administrator to 
the several states without regard to 
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the apportionment provisions of Sec- 
tion 21 of the Federal Highway Act. 
The 75-25 matching basis would like- 
wise apply to the use of this fund. 
As finally approved by Congress 
S.1840 makes the following authoriza- 
tions— 
$150,000,000 
(No matching required) 
Strategic Network 
_ (Allocated in accordance 
with regular federal aid 
formula and matched on 
a 75-25 basis) 
and 


25,000,000 


25,000,000 
(Without regard to allo- 
cation and matched on 
75-25 basis) 

10,000,000 


(No matching required) 
10,000,000 


basis) 


$220,000,000 
This total together with unexpend- 
ed balances as of October 1, 1941, plus 
state funds, makes possible a defense 
highway construction program of over 
$500,000,000. 


Bill Goes to President 


The measure now goes to the Presi- 
dent for his approval, upon which, if 
signed, it will become law. 
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Experiences of the State Highway Department in 
Improving 100 Miles of Low Type Highway 


SSOURI is the eighteenth 

state in area and tenth in 

population, but our 16,000 
mile system of state highways is only 
exceeded in total mileage by six or 
seven states. This large mileage of 
state highways coupled with the fact 
that Missouri’s 2-cent gas tax is the 
lowest in the union, has made it nec- 
essary from a financial standpoint to 
surface a large portion of our mileage 
with crushed stone or gravel. 

During the ten years between 1930 
and 1940, many miles of low type 
roads were constructed and the dec- 
ade ended with 8,646 miles of gravel 
or crushed stone surfaces on our 
state highway system. 

While this program lifted Missouri 
motorists “out of the mud” and pro- 
vided all-weather access to the paved 
primary highways, it soon became ob- 
vious that an economical means must 
be found for preserving the invest- 
ment in road surfacing materials. 
Also, as is natural, road users who 
had previously been contented with 
muddy, sometimes impassable roads 
during the wet seasons, now began to 
complain of the roughness and dusti- 
ness of the gravelled surfaces during 
the dry months. Consequently, the 
State Highway Department, in 1933, 
started investigating methods of 
stabilizing these gravel and crushed 
stone roads. 


First Project Started in 1933 


Our first calcium chloride surface 
consolidation experiment was per- 
formed in 1933 on Missouri Route B 
in St. Louis County, the only unpaved 
state highway in the county. New ag- 
gregate and soil materials were added 
and road-mixed to produce a designed 
stabilized mixture, with calcium chlo- 
ride supplying the necessary moisture 
bond. This 3.1 mile section is still 
maintained as a stabilized surface, 
and calcium chloride treatments are 
made as needed. 


An entirely different procedure was . 


followed on our next project, in 1934, 
on 8.7 miles of Missouri Route 114, 
which leads from concrete-surfaced 
U. S. Route 66 into Meramec State 
Park. Here no addition of aggregate 
was made. Binder-soil, taken from the 
road shoulders, was mixed in with the 
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way Department 


existing loose aggregate and the road- 
way shaped to a proper crown. After 
rain had moistened the surface, an 
initial application of calcium chloride 
was made at a rate of 142 pounds per 
square yard, and compaction was ob- 
tained under traffic. This highway 
carries considerable tourist traffic 
from Memorial Day through Labor 
Day and also serves a CCC camp lo- 
cated in the park, so a firm, dustless 
condition is particularly desirable. 
The consolidated surface has proven 
very satisfactory and has even been 
successful in holding the road mate- 
rials on a number of steep grades. 


Over 100 Miles of Secondary 
Road Improved 


Experience with the two roads here- 
tofore described, and the desire to 
obtain a low cost dustless surface, led 
us to experiment further and we have 
now applied the calcium chloride sur- 
face consolidation procedure to over 
100 miles of secondary roads. Located 
in widely scattered sections through- 
out the state, these projects and their 
respective lengths are as follows: 


Miles 
Rt. 20, west of Marshall ............ 4.6 
Rt. 4, east of Albany ............... 6.1 


Rt. 114, into Meramec State Park.... 8.7 
Rt. 64, Eldorado Springs to Stockton.21.1 
1 


Rt. B, St. Louis County ............ 
Rt. 64, Bolivar to Buffalo ........... 1 
Rt. 5, north to Camdenton ......... 2 


Rt. 82, south to Osceola............. 3.7 
Rt. 58, Campbell to Holcomb........ 8.2 
Rt. 34, east to Lutesville ........... 8.3 


All of these sections are maintained 
as calcium chloride consolidated sur- 
faces, with the single exception of 
Route 34 which was constructed with 
plant-mixed material to serve as a 
stabilized base for a bituminous top. 


Consolidation Methods Vary 
with Each Job 


Methods of consolidation are varied 
with each job depending upon the 
quantity and nature of material al- 
ready existing on the road, and the 
availability of local materials. As far 
as possible, we try to effect the con- 
solidation under maintenance, mak- 
ing corrections in the mixture as they 
become necessary, which method is 
by far the most economical in this 
state. Where a tendency towards sur- 
face muddiness develops, a small ad- 
dition of pea gravel or sand is made 
to blot up sections containing ex- 
cessive binder. If the road materials 
become loose, even though adequately 
treated with calcium chloride, a lack 
of sufficient binder-soil is indicated 
and a small addition of this material 
is worked in. In a number of cases, 
we have been able to secure clay suit- 
able for the purpose from the road 
shoulders, ditches or back slopes. 

Considering our ten surface con- 
solidation projects as a whole, very 
marked improvements have been 
made at low cost and the results have 





Loose material already existing on the surface was removed and windrowed with the new 
aggregate along roadside 
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In this case suitable binder-soil was obtained by trenching out a section of shoulder material 
18 in. wide and 11% in. deep 


been all that we expected. Naturally, 
some road sections have proven more 
satisfactory than others, but we can 
recognize the conditions that made 
them so. Then, too, the experience we 
have gained will enable us to come 
much closer to perfection in future 
work of this kind. 


The Outstanding Consolidation 
Job 


Our most outstanding consolidated 
surface is located on Missouri Route 
20 in Saline County, west of the town 
of Marshall. The cost of aggregates 
is extremely high in this part of west 
central Missouri, due to the absence 
of local materials, and the crushed 
stone replacement alone on this par- 
ticular section of road for the four 
years prior to consolidation had aver- 
aged $510 per mile per year. A con- 
solidated surface was provided on a 
4.6 mile section of Route 20 in the 
early part of 1939 and, since then, no 
aggregate replacement has been nec- 
essary on this section. 

The procedure followed on this road 
was similar to that we have employed 
on other projects of the same general 
type. Examination revealed that, de- 


spite the large quantities of materials 
placed in previous years, the existing 
mat was of insufficient depth to prop- 
erly consolidate without addition of 
new aggregate. Crushed limestone was 


been spread over the roadway and 
thoroughly mixed, the mixture was 
again windrowed to the sides of the 
road to await a rain. When wet, the 


‘material was spread back over the 


road, shaped to proper crown, and 
calcium chloride application made at 
a rate of 1 lb. per square yard. The 
completed roadway compacted under 
traffic, and three subsequent 1 Ib. ap- 
plications of calcium chloride were 
made at 6 to 8 week intervals during 
the remainder of the season. This 
road, now in its third year as a con- 
solidated surface, has remained in ex- 
cellent condition, with light calcium 
chloride treatments serving to keep it 
tightly-bound and dustless. 


While the cost of the aggregate 
necessary to satisfactorily stabilize 
this section was rather high, it is our 
present opinion that the surface 
maintenance cost over a period of 
years on this section will be cheaper 


Aggregate and binder-soil was spread over the road and mixed with blade machines 


hauled in and windrowed along the 
roadsides, and the necessary binder- 
soil was secured by trenching out a 
section of the shoulder material 18 
inches wide and 1% inches deep. 
After the aggregate and binder had 


Further mixing of aggregate and binder-soil was accomplished by means of a Seaman triple 
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by maintaining same as a calcium 
chloride consolidated surface than the 
maintenance cost was prior to con- 
solidation, and aside from economics, 
a greatly improved riding surface— 
smooth and dustless—has been ob- 
tained. ‘ 

However, our experience on the 
Saline County section should not be 
taken as typical of the results re- 
ceived from all the sections listed. 
Our average experience indicates that 
calcium chloride consolidated sur- 
faces results in the elimination of 
dust and a better riding surface, but 
the maintenance cost is higher on the 
whole. Whether or not the additional 
cost in obtaining a dustless and 
smoother surface is justified is, of 
course, a matter of opinion. 


Proper Moisture Content 
Important 
It is very important that the soil- 
aggregate mixture be placed with a 
proper moisture content so, on some 
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After the thoroughly mixed material was wet, it was bladed to proper crown and then 
compacted under traffic 


of our earlier jobs, we were often 
forced to delay the final spreading 
and shaping operations until rains 
occurred, or else resort to artificial 
sprinkling. In recent years, however, 
we have avoided this situation by in- 
corporating the necessary binder-soil 
or other materials into the road dur- 





Texture of calcium chloride consolidated sur- 
face. Route 20, Saline County 


ing the winter or early spring, while 
plenty of natural moisture is present. 
Then, before the road materials have 
an opportunity to dry out, an appli- 
cation of calcium chloride is made to 
maintain the desired moisture and 
thus further the compaction. 

While we still have many things 
to learn about the consolidation of 
gravel and crushed stone surfaces, 
each new project adds to our store of 
knowledge and brings us closer to a 
standardized procedure. Results to 
date seem to justify continuation of 
our experiment with calcium chloride 
surface consolidation on at least a 
portion of this mileage since, in all 
cases, an improvement has been made 
in road surface condition and the 
betterment is being accomplished at 
equal or slightly higher cost than our 
routine gravel road maintenance. 








Traffie Volume and Road Costs 


That lightly traveled roads cost 
more per vehicle mile of traffic is ap- 
parent from a comparison of fiscal 
data and traffic data compiled by the 
Minnesota Highway Planning Survey. 

The percentage of total road ex- 
penditures and total vehicle miles of 
travel on the four major road systems 
in Minnesota were found to be as 
follows: 

















Per Cent Per Cent 
of of 
Road System Expenditures’ Traffic 
DE tpeesaceeneawe 46.9 55.3 
ae 30.3 14.6 
er 8.8 2.8 
ee 14.0 27.3 
100.0 100.0 





Expenditure percentages are based 
on 1935 total net direct outlays on 
each of the four road systems, which 
were as follows: 








Road System Expenditures 
ES eee eres ee $19,487,290 
GEE bob tcc ses carksecsnees 12,598,295 
I x wigs 046.4 a6 Wiis Women 3,648,984 
errr ree 5,799,300 

$41,533,869 





Expenditures include outlays for 
construction, maintenance, interest 
and other current needs, but do not 
include debt retirement. State and 
county expenditures include outlays 
on urban extensions of state and 
county roads. State expenditures 
cover outlays on trunk highways, 
funds coming from federal aid, motor 
vehicle imposts, bond issues and re- 
serves. County expenditures include 
outlays on state aid, county aid and 
county roads, for which funds came 
from property taxes, state or federal 
aid, or other sources. Municipal ex- 
penditures include outlays for streets 
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and alleys made from property taxes, 


assessments, federal aid or other 


sources. 
Traffic percentages are based on 
data gathered by interviews with 
nearly 20,000 motor vehicle owners 
representing all occupational groups 
in all sections of the state, regarding 
their use of various road systems. 
State and county percentages include 
all traffic on rural sections of state 
and county roads, and through traffic 
on urban extensions. Municipal traffic 
includes all local traffic on all thor- 
oughfares within municipal limits, in- 
cluding extensions of state and county 
highways. 


v 


Houston, Tex., Approves 
$3,470,000 Bond Issue 


Despite defense priorities and other 
abnormalities of 1941, the citizens of 
Houston, Texas, approved on October 
4 by a vote of more than two to one, 
a bond issue of improvements total- 
ing $8,470,000. It was the largest bond 
issue in the history of the city. 

The issue provides: $2,500,000 for 
sanitary sewers; $1,400,000 for storm 
sewers; $700,000 for permanent pav- 
ing; $1,000,000 for flood control; 
$800,000 for airport improvements; 
$300,000 for bituminous paving; 
$650,000 for a tuberculosis hospital; 
$600,000 for opening and widening of 
streets; $320,000 for fire alarm ex- 
tensions; $100,000 for traffic control 
devices, and $100,000 for parks and 
recreation centers. 

There will be no increase in Hous- 
ton’s tax rate as the city is retiring 
$2,000,000 or more annually in city 
bonds paying interest rates as high 
as 6 per cent, and averaging more 
than 4 per cent. Slightly larger 
amounts of new bonds with a lower 
interest rate—the bond market is 
now under 2 per cent—can be issued 
each year without raising the tax 
rate or assessments. 

Mayor C. A. Pickett is negotiating 
with officials at Washington for fed- 
eral aid to augment funds from the 
sale of the bonds for a number of 
projects included in the issue. He has 
appointed a committee of 31 citizens 
which will advise with him and the 
City Council on the expenditure of 
bond funds. Priority has been given 
to the program for sanitary sewers, 
work on which has already started. 

In order to provide time for the 
proper financing of the bonds and 
for the “careful, efficient execution 
of the entire improvement program,” 
it is planned to carry the schedule of 
work over a period of three years. 
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Kansas Completes Bituminous 


Stabilized Soil Base 


HE FIRST bituminous soil sta- 
bilized base constructed by the 
State Highway Commission of 
Kansas was completed in September, 
1941. 

The project, 5.919 miles in length, is 
located on new alignment and grade 
on US 36, Washington County, be- 
ginning near. the east city limits of 
the city of Washington and extending 
west. This section of roadway is a 
completion link joining 21 miles of 
new grade and bituminous surface 
constructed in 1940, between the 
cities of Washington and Marysville 
to the east, and 16 miles of new grade 
and bituminous mat of 1940 construc- 
tion between the cities of Washington 
and Cuba to the west. These projects 
are a portion of the new and short- 
ened route of US 36 through Kansas, 


Blading and pulverizing soil for base, after 
wetting 


By J. R. BENSON 


Bituminous Engineer, State Highway 
Commission of Kansas 


resulting from extensive realignment, 
grade changes, and surface construc- 
tion on this route. 


Soil Analysis and Requirements 


The grading contract on the bitu- 
minous stabilized base section was 
completed early in 1941 with the plac- 
ing of 12 inches of selected borrow 
material over the entire roadway area. 
This material consisted of sandy loam 
having an average of P.I. of four with 
approximately 95 per cent passing the 
No. 40 sieve and 48 per cent passing 
the No. 200 sieve on standard wash 
test. The roadway was stabilized to a 
width of 24 feet and to a six inch com- 
pacted depth. 

The subgrade, in its dry state, was 
very hard and difficult to pulverize. 
Effective pulverization for stabiliza- 
tion was secured by wetting the sur- 
face, allowing a period of time for 
penetration of the water and then 
blading the moistened material into 
windrows. By repeated applications of 
water and blading, the required wind- 
row was finally produced with’ the 
moisture content averaging approxi- 
mately 6 per cent. The pulverized ma- 
terial thus produced successfully met 
pulverization specification require- 
ments of 95 per cent passing the one 
inch square mesh sieve and 80 per 
cent passing the No. 4 sieve. The damp 


Windrow is straddled by Jaeger Road Builder and asphalt and water mixed with soil. The four- 


wheeled flat tank contains water to be used 


in the mix as necessary. It was built low so that 


the tank may be filled by gravity from the tail pipe of any of the water tank trucks from either 
the front or rear of the tank. This arrangement proved to be very convenient 
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pulverized material produced a wind- 
row of approximately 15 square feet 
end area. 

Specifications, based on laboratory 
tests by a modified Roediger and 
Klinger method required a moisture 
content, based on dry soil, of not less 
than 4 per cent at the time of mixing, 
and a moisture content at compac- 
tion of not less than 4 per cent, nor 
more than 7 per cent. 

The moisture content throughout 
the project averaged, for both mixing 
and compaction, approximately 5% 
per cent. 

Medium curing positive Oliensis 
cutback asphalt of MC-3 grade, sup- 
plied jointly by the Kansas refineries 
of the Socony-Vacuum, White Eagle 
Division, and the Kanotex Refining 
Company was used as the asphaltic 
material. Specifications required a 
minimum of 4 per cent and a maxi- 
mum of 6 per cent of cutback, based 
on dry soil quantities and with no 
correction of cutback quantities for 
volatiles. The average cutback quan- 
tity throughout the project was 5 per 
cent. 


Construction Procedure 

A Jaeger twin-pug self-propelled 
mixer proportioned and mixed the 
cutback, water and soil. Mixing oper- 
ations were based on a 24 hour day, 
deducting time for greasing and re- 
pairs. The mixer had provisions for 
the addition of water to the pulverized 
soil entering the pugs prior to the 
injection of the cutback. Water, when 
required, was pumped from a special 
tank pulled by the mixer. Cutback was 


Compacting three-inch lift with pneumatic 

roller. The arrangement on the front of the 

tractor is part of a loading rig that was not 
used on this job. It is partly dissembled 
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Finish-rolling of stabilized base was accomplished with tandem roller. This roller was originally 

a steam outfit but was converted to diesel unit. The two drums on the roller may be filled with 

water for either additional weight or for use in spraying the rolls. Stakes indicate edge of 
base, shoulder extends another 8 feet in width. 


supplied by relay trucks from steam- 
heated tank cars. 

Laying operations were performed 
by a Caterpillar No. 12 motorgrader. 
The laying operation consisted in 
spreading three inches of material to 
line and of uniform thickness, on each 
side of the centered windrow. The 
three-inch layer was then compacted 
with a pneumatic roller having a pres- 
sure in excess of 300 pounds per lineal 
inch of roll. Breaking the center of 
the windrow open, the center area of 
three-inch thickness was then rolled. 
The remaining material, windrowed 
on each side of the base, was then 
bladed in lifts of approximately one 
inch, each lift being rolled by the 





Taking density tests to determine compaction 
condition 


pneumatic roller operating immedi- 
ately behind the patrol. The com- 
pleted surface was then thoroughly 
rolled by the pneumatic roller, with a 
ten-ton flat roller used for finish 
rolling. 

The completed base was primed 
with 0.15 gal. per sq. yd. of MC-2 
asphalt cutback and sealed with 0.3 
gal. per sq. yd. of asphalt cement of 
150-200 penetration applied at 275° 
to 285° from an Etnyre distributor. 
Sandy gravel in the amount of 160 
cubic yards per mile was used for 
cover material. Shoulders received a 
0.5 gal. per sq. yd. prime plus the seal 
of 150-200 penetration asphalt ce- 
ment and sandy gravel. 

Approximately nineteen working 
days were required for construction 





Spreading mixed windrow and rolling thin 
Tits with pneumatic roller 





Applying 150-200 penetration asphalt cement at 275 to 285 degrees with a late model Etnyre 
distributor for sealcoat after prime coat had soaked away 
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face treatment on bituminous stabilized soil 


Completed surface; single bituminous sur- 
base 


of the base, including the eight-foot 
shoulders through the city section, 
which were roadmixed, while approxi- 
mately 13 working days were required 
for prime and surface treatment op- 
erations. 

The stabilized base without surfac- 
ing and including the widened city 
section, required approximately 281,- 
000 gallons of MC-3 cutback asphalt. 

Four hundred and thirty-six thou- 
sand gallons of water were required, 
this amount including water used for 
pulverization and windrowing, and 
also for compaction of the shoulders 
after construction of the base. 

Those Responsible-—The Concrete 
Materials & Construction Company of 
Cedar Rapids, Iowa, was the con- 
tractor on the project with Mr. R. H. 
Neighbour as Superintendent of Con- 
struction. The bid price on the project 
was $48,638.07, the bituminous stabili- 
zation bid being low against Portland 
Cement stabilization as an alterna- 
tive. 

Representing the State Highway 
Commission, construction of the pro- 
ject was under the direction of Mr. 
R. C. Keeling, State Engineer of Con- 
struction; Mr. L. J. Siler, Division 
Engineer, and Mr. S. B. Quantz, Resi- 
dent Engineer. Mr. R. B. Wills is State 
Highway Engineer. 

Ww 

Gowanus Improvement 

The Triborough Bridge Authority 
has sponsored the improvement of a 
section of Brooklyn, which, in due 
time, will connect with a proposed 
tunnel under the East River from 
Battery Park (Manhattan Island) to 
Hamilton Avenue, Brooklyn. This 
booklet, like others, is mostly pictorial 
and includes a report on the purposes, 
cost, and location of the improve- 
ment. 

Like most major surface and ele- 
vated traffic improvements in the 
metropolis, Gowanus Improvement 
has had a checkered history. It has 
finally emerged, however, as a useful 
link in a traffic network which is es- 
sential to serve the South Brooklyn 
waterfront which today is one of the 
busiest defense areas in the country. 
The Triborough Bridge Authority 
completed the work under the chair- 
manship of Robert Moses. 
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OBSERVATIONS 
BY THE WAY 


A. PUDDLE JUMPER 


@ Curves in Mexico, as in the United 
States, are marked with a sign similar 
to that used here. On those curves 
with extra danger involved an open 
triangular sign with glass reflectors 
installed at the corners of the tri- 
angle is mounted above the “Curva” 
sign. The triangular sign is barely 
discernable in this picture which was 
taken on Mexican Route No. 1 in that 
subtropical valley south of Victoria. 
The mountains to the right are part 
of the Sierra Madre range in that 
area where the local Mexican farms 
the mountainside right up to and on 


over the top. 
> 
+ . 


@ As I sped southward toward Mex- 
ico City, I flashed past a monument 
along the road indicating the imagi- 
nary line which marks the farthest 
distance north of the equator that 
the sun travels, The Tropic of Cancer. 
I stopped the car quickly and walked 
back to take a picture of the monu- 
ment. Just as I was about to snap, 


‘ ae ; 
after getting the proper focus, two 
Mexican “hombres” came riding out 
of the chapparal and, as you see, in- 
serted themselves into the picture. I 
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snapped the “shot,” folded the cam- 
era, “muchas gracias’’—ed the gentle- 
men and started back to my car. 
Thereon hangs another tale, inter- 
esting, but should be told only, not 
printed. Suffice to say, I reached my 
destination. a little wiser than I was 
before. 


@ Here’s how District Engineer J. 
W. Puckett of Pharr, Texas, feels 
about the cement stabilization job in 
Kenedy County (published in the 
May, 1940, issue of Roaps AND 
STREETS): 

“To take the project as a whole, 
after three months of heavy traffic 
during the most grueling season on 
roads of all types, we consider that 
the cement-soil base in Kenedy Coun- 
ty has met all expectations and has 
really proven itself as a type of high- 
way construction that should be given 
more consideration in our future de- 
signs than has been done heretofore. 
In our opinion, this is a class of pave- 
ment or base that is midway between 
@ flexible base and a concrete pave- 
ment,” 





q@ D. A. Milligan, Equipment Sales 
Engineer, The Cleveland Tractor 
Company contributes the following: 

Wm. Lathers, Jr., Contractor of 
Madison, Wisconsin, installed false 
bottoms in his trucks to facilitate dis- 
charging sticky loads. The false bot- 
tom cushions the blow when loading 
rocks and frozen material and cleans 
the bottom of the trucks when han- 
dling sticky material. The bottoms are 
suspended on chains at the front of 
the bed and are fitted with two cables 
approximately 8 ft. long at the rear. 
These cables hang over the rear of the 
body when it is being loaded. 

When the material is dumped, the 
load is deposited on the cables. The 


truck is driven away with the body in 
the upright position. The weight of 
the dirt on the cables with the truck 
moving away pulls the false bottom 
out several feet from the truck bot- 
tom. This breaks loose any sticky ma- 
terial that may be adhering to the 
sides or to the bottom. The false bot- 
tom then drops back by gravity as 
the body is lowered. This will elimi- 
nate frozen and sticky material ad- 
hering to the sides of the truck and 
all the labor, expenses and headache 
of cleaning with a hand shovel. 
* e 


J Safety note. Two thousand Amer- 
icans die annually from taking the 
wrong medicine. Always examine the 
bottle carefully and then if you will 
put it back on the shelf without tak- 


ing any, you'll probably feel just as 


well and be in no danger. 


@ “And no doubt the secret hid un- 
der Cheops pyramid is that the con- 
tractor did Cheops out of several mil- 
lions.” —Kipling. 


"My ONLY 
THE T: 
[ SUCCESSFU 


@ The accompanying picture cour- 
tesy G.G.W. You guessed it. He was 
an engineer, not a contractor. 
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@ To do the grading work on this 
road, the contractor had an elective 
choice of alternate procedures. The 
road, U. S. 190, goes through a grove 
of Tupelo gum trees in a swamp in 


Louisiana. The hydraulic fill was re- 
strained during construction and the 
sand was pumped from the bottom of 
a nearby creek. 

2 +. 


q It takes 40 painters one year to 
paint the George Washington Bridge. 


gq Air view of cramped cloverleaf 
grade separation on Baton Rouge end 
of Mississippi River bridge in north- 
ern part of Baton Rouge, Louisiana. 
Bridge is in left background. 
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A Menacing Long Series 


of Droughts 


An Address to the National Reclamation Asso- 
ciation at Phoenix, Arizona, October 17, 1941 


EOLOGICAL phenomena 
(GG abound in evidence of recur- 

rent cycles of climatic change. 
But until about 20 years ago the 
length of not one of these long cycles 
was known even roughly. Then, by 
means of varves deposited in ancient 
glacial lakes in Massachusetts, Dr. 
Ernst Antevs determined approxi- 
mately the period of time that had 
elapsed between the formation of 
successive moraines left by the north- 
wardly retreating ice-sheet. F. B. 
Taylor had previously mapped 14 of 
these recessional moraines formed 
when the ice-sheet melted less rap- 
idly than normal. Taylor’s moraines 
are about 3 to 3.5 miles center to 
center. They consist of boulders, 
gravel, sand and silt that had been 
carried slowly forward by the river 
of ice and dumped at its terminus. 
When the rate of retreat of the melt- 
ing ice-front was uniform, a layer of 
detritus of comparatively uniform 
thickness was formed. But when the 
weather became colder and snowfall 
was heavier, the ice-front retreated 
more slowly or even halted, and then 
a recessional moraine was formed. 
Recessional moraines often formed 
dams across a valley, and glacial 
lakes were thus created. The clay and 
sand carried by glacial rivers into 
these lakes were deposited in thin 
layers over large areas. Coarser mate- 
rial was deposited during the spring 
and summer, followed by finer mate- 
rial in the autumn and winter. Hence 
the layer deposited each year is often 
well defined. Such an annual layer is 
technically known as a varve. 


A little consideration shows that 
such a glacial lake would usually ex- 
tend from a morainal dam to the ice- 
front of the glacier. Hence the north- 
ern end of a varve marks the place 
where the ice-sheet ended and the 
lake began. It follows that if the 
northern limits of two varves are 
found, and the number of intermedi- 
ate varves counted, the rate of north- 
ward retreat of the ice-front can be 
accurately determined. 


Antevs found that certain of Tay- 
lor’s moraines were due to a climatic 
cycle that Antevs estimated to be 
about 55 to 67-years long. But since 





By HALBERT P. GILLETTE 


the moraines were in valleys several 
miles from where he had measured 
varves, he was unable to make a closer 
estimate of the length of the cycle. 
I infer that this morainal cycle is 
about 67 years long, for I have found 
a cycle of 67.2 years length in the 
rings of California’s “big trees” or 
sequoias, as well as in varves in the 
mud of Lake Saki, Crimea. In lake 
varves, as well as in tree-rings in 
semi-arid regions, the thickness tends 
to be greater the greater the annual 
rainfall. Hence if measurements of 
large numbers of varves or rings in 
sequence are available, it is only a 
matter of laborious analysis to find 
the lengths, at least of short cycles, 
with considerable precision. Califor- 
nia sequoia rings have been measured 
by Douglass back to 1300 B.C.; and 
varves in existing Lake Saki, by 
Schostakowitch back to 2300 B.C. 
Antevs has measured and published 
one unbroken series of varves in an- 
cient glacial lakes in New England 
that covers 3700 years. F. P. Keen has 
measured rings in pines of eastern 
Oregon back to 1268 A.D.; and Doug- 
lass, in Arizona pines near Flagstaff, 
has measured rings back to 1392 A.D. 

Although Leonardo da Vinci, more 
than 400 years ago, found that Italian 
tree-rings recorded annual variations 
in rainfall, no systematic and exten- 
sive measurement of rings was under- 
taken until about 30 years ago. Then 
A. E. Douglass, professor of astronomy 
of the University of Arizona, under- 
took such an investigation. 

A similarly surprising failure to 
measure Many varves occurred until 
Gerard De Geer, professor of geology 
at Stockholm, began, in 1905, a task 
that should have been undertaken 
more than a century earlier. A Swed- 
ish military officer, Nordenskiold, in 
1769 published his theory that thin 
clay laminae had been deposited an- 
nually in ancient lakes that subse- 
quently dried up. Dr. Antevs, a former 
pupil of De Geer, has been measuring 
and studying ancient glacial lake 
varves in North America for 20 years. 
His books and monographs on this 
subject are mines of valuable infor- 


mation for the cycle researcher. 

Not till 1929 did any one publish 
the use of rock varves to determine 
the length of a climatic cycle re- 
corded by a series of pairs of different 
beds of rock, and then W. H. Bradley, 
of the U. S. Geological Survey, made 
this important step forward in cycle 
research. He found 16 pairs of shale 
and marlstone beds in Colorado, and 
measured about 500 varves in them. 
The varves varied so greatly in thick- 
ness that the average thicknesses in 
different kinds of rock were obviously 
not very reliable; and this was shown 
by the fact that his estimates of the 
length of this climatic cycle range 
between 16,000 and 26,000 years. The 
lower estimate is very close to the 
truth, if my own measurements of 
rock varves and paired beds of rock 
are as reliable as I believe them to 
be. 


Most stratified rocks are of marine 
origin, being sediments that were de- 
posited not many miles from shore in 
comparatively shallow water. The 
crust of the earth rises and falls in 
cycles. It moves in harmony with the 
climatic cycles, I believe, not because 
loads of ice or of eroded material 
cause the crust to sink into the plas- 
tic magma beneath; but because of 
cyclic variations in the number of 
solar electrons that bombard the 
earth. Electrons moving at high ve- 
locity are powerful magnets, and 
those from the sun have enormous 
velocity. They must therefore induce 
magnetism in iron, iron oxides and 
other magnetically susceptible matter 
in the earth. This causes movements 
of the crust even to the extent, I be- 
lieve, of cyclic mountain building by 
folding. 


The same solar electrons tend to 
cause air currents and rainfall. They 
serve as nuclei of raindrops; but per- 
haps one of their most important 
functions is to act as reflectors of 
solar heat and light thus causing 
terrestrial temperature to fall when 
they are very numerous in the air. It 
is well established that electrons re- 
fiect all forms of radiant waves, from 
radio waves to sunlight. It is also well 
established that the earth’s atmos- 
phere contains several electron-shells 
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@ Some few county and state highway officials may be 
directly concerned with National Defense highway plans. 
There is a very good reason why all highway officials should 
concern themselves with these plans. 

The greater percentage of defense funds must be spent 
for equipment and projects of military value only. But 
projects such as widening highways and bridges, improv- 
ing secondary road systems and building airports, which 
are classed as defense measures, are equally important to 
your community for normal peace-time needs. 

« Right now speed and low cost are of utmost importance. 
If you have any part in carrying out these National Defense 
projects, consider these advantages of Standard Oil Asphalt. 


AIRPORT RUNWAYS 


Adequate landing fields are urgently 
needed. Safe, all-weather Asphalt 
runways can be laid quickly. In 
most instances local materials can 
be used, which further speeds up 
the work and reduces the cost of 
Asphalt construction. 

Airports built now for training 
and other defense measures will also 
bean asset to your community after 
they are no longer needed for defense. 


CANTONMENT 
STREETS 


Various low-cost types of Asphalt 
construction are ideally suited for 
cantonment streets where an 
improved all-weather surface is 
needed. Asphalt can be easily main- 
tained for as long as it is needed, 
and can be abandoned at any time 
without a great investment loss. 


Asphalt por 
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Wherever Standard Oil Asphalt 
products are sold, there is an 
Asphalt Representative who 
can give you full information 
about these and other uses of 
Asphalt. Write Standard Oil 
(Indiana), 910 South Michigan 
Avenue, Chicago, IIlinois. 


(1NDIANA) 


HIGHWAY WIDENING 


As an emergency measure, highway 
widening will provide adequate 
capacity wherever traffic flow is 
increased by defense activity with- 
out the delay and expense of con- 
structing new roads which may or 
may not be required in normal times. 

Asphalt construction offers the 
fastest and simplest method of 
increasing highway capacity by 
widening. Not only can it use local 
aggregates, but Asphalt can be laid 
with little interference to traffic. 


SECONDARY ROADS 


Many miles of secondary roads 
will become of primary importance 
for moving manufacturers’ prod- 
ucts from plant to plant or plant 
to consumer and in bringing food 
and supplies from farmers to proc- 
essors or consumers. 

These roads must be passable at 
all seasons. Time and expense can 
be saved by using Asphalt con- 
struction to build up these “‘farm to 
market” or secondary road systems. 
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as well as multitudes of scattered 
electrons. Put two and two together, 
and it follows that cyclic variations 
in the influx of solar electrons must 
cause weather changes. Let this in- 
flux be great enough and it is in- 
evitable that an ice-age must occur. 
There have been five ice-ages in the 
Quaternary Age, every third one of 
which has been exceptionally severe, 
in the last 225,000 years. Each ice-age 
has been accompanied by a halt in 
the general rise of the earth’s crust 
which began at the beginning of the 
Quaternary Age. These major halts 
are shown by five great seashore ter- 
races cut by the waves. 


Between these five major marine 
terraces are many minor terraces 
that record minor cycles. Thus near 
San Pedro, California, there are 14 
marine terraces about 100 feet apart 
vertically, the highest about 1300 feet 
above sea level. I estimate that each 
of these terraces records a cycle of 
about 16,000 years, the same cycle 
that Bradley found in paired beds in 
the oil shales of Colorado. 


The folding of strata is greatest 
when the crust is in general most 
depressed. The resulting uplifts by 
folding have led to the erronious in- 
ference that at such times the entire 
crust is abnormally high in a given 
region. 

If geological data gave us only 
cycles of enormous length they might 
be instructive, but would have no 
practical use in forecasting. Fortu- 
nately geological data show very short 
cycles also. To begin with there is the 
varve that records a cycle only a year 
long. I have mentioned the Antevs’ 
morainal cycle of about 67 years be- 
tween temperature minima and rain- 
fall maxima. I have found morainal 
evidence of a cycle of one-third that 
length, as well as series of varved 
flagstone beds of almost uniform 
thickness that show a cycle of about 
22 years. This cycle in three-rings is 
about 22.4 years long, or double the 
length of the celebrated sunspot cycle 
discovered by Schwabe. 

S. H. Schwabe, a German apothe- 
cary, in 1843 announced his epochal 
discovery of a sunspot cycle. That 
discovery may be said to mark the 
beginning of weather cycle research; 
for it was soon found that when sun- 
spots were very numerous there was 
often, but not always, more rainfall 
than normal in many regions. Au- 
roras were found to be most frequent 
about when sunspots were most nu- 
merous. Since auroras are similar to 
light produced by a stream of elec- 
trons through rarified gas, it was 
inferred that sunspots emit electrons 
some of which strike the earth. This 
inference is confirmed by the fact 
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that the compass needle is often 
greatly disturbed at such times, for 
electrons in motion are magnets and 
they induce magnetism in the earth 
and atmosphere. 


Dr. Ellsworth Huntington, a re- 
search geographer of Yale, about 20 
years ago began to advocate the 
theory that weather is often affected 
by solar electrons (negative units) 
and protons (positive units) that en- 
ter our atmosphere. He arrayed so 
many facts in support of this theory 
that I was led to investigate it very 
thoroughly, with the result that I 
eventually decided that there need be 
terrestrial bombardment only by 
negative electrons, provided they 
move spirally, those escaping from 
the northern hemisphere of the sun 
moving anticlockwise in spiral vor- 
texes, and those escaping from the 
southern hemisphere spiralling clock- 
wise. 

Spiral motion would impart mag- 
netic polarity to the solar electron 
streams, causing attraction by oppo- 
site magnetic poles of planets. It is 
an established laboratory fact that 
electrons moving forward in a mag- 
netic field travel spirally. Hale proved, 
by the spectroscope, that the sun as a 
whole is a magnet and that each sun- 
spot is a vortex that is a powerful 
magnet. Ordinarily there are more 
sunspots in the sun’s southern hemi- 
sphere; hence I infer that the earth’s 
magnetic north pole should attract 
more solar electrons than does the 
south pole, and cause more auroras in 
high northern than in high southern 
latitudes. This is the case. Moreover, 
every 24 hours when the earth’s mag- 
netic north pole is most directed to- 
ward the sun, the earth’s surface be- 
comes most intensely charged with 
electrons. This important discovery 
by Mauchly in 1920 has not received 
the attention that it merits. 

There is a 12-hour tide in the at- 
mosphere that is far too great to be 
explained by solar gravitation. But 
I have pointed out that since oxygen 
is the most magnetically susceptible 
gas, it must be magnetized by the on- 
coming streams of electrons from the 
sun. They would therefore cause two 
tidal bulges in the air, 180 degrees 
apart, and thus greatly reinforce the 
tidal bulges caused by solar gravita- 
tion. I shall return to the electron 
theory of weather cycles later, but 
let us now consider some facts about 
the numbers of cycles of different 
lengths. 

About 60 years ago a great British 
astronomer, Sir Joseph N. Lockyer, 
was urging meteorologists to find at 
least one weather cycle and ascertain 
its cause. Apparently he did not know 
that in 1876 an American meteorolo- 
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gist, Schott, had published the finding 
of two important temperature cycles 
of about 7 and 22 years length. I 
make their lengths about 7.47 and 
22.41 years in tree-rings and varves, 
the ratio of these lengths being one to 
three. 


In 1927 Prof. David Brunt, English 
meteorologist, published his discovery 
of 37 alleged weather cycles ranging 
in length from 12-1/3 months to 9.7 
years, and 7 more ranging from 11.4 
to 35 years in length. Many cycles of 
approximately the same lengths as 
his had been previously discovered, as 
he pointed out. He had analyzed 
weather records of three types in 8 
cities of the British Isles and Europe, 
for the preceding 100 years or longer. 
The three types of weather were (1) 
temperature, (2) atmospheric pres- 
sure, and (3) “rainfall” inclusive of 
snowfall. Brunt used Schuster’s 
periodogram method of analysis, 
which I find less accurate than Bal- 
four Stewart’s method of simple av- 
erages, but the latter is far more 
laborious. I was greatly impressed by 
the fact that the number of cycles of 
different lengths decreased rapidly as 
the cycles became longer. Might it 
not be that all cycles are harmonic? 
If so, snert cycles of different lengths 
would combine to form longer cycles, 
and so on until the maxima and 
minima of all became “amalgamated” 
into one cycle of very great length. 
There was also the possibility that 
planets cause sunspot cycles, which in 
turn cause weather cycles, also that 
planets act directly on the earth’s at- 
mosphere. But, excluding the tiny 
asteroids, only 8 planets were known. 
The 9th planet, Pluto, was not dis- 
covered till 1930. How could so few 
planets cause so many cycles? Only 
if each planet were to cause more 
than one cycle. Our earth certainly 
aids in causing three weather cycles, 
two due to its axial rotation, namely 
the 12-hour and the 24-hour cycle, 
and one due to its orbital period of 
12 months. The gyration of its axis 
in about 25,000 years might cause a 
climatic cycle of that length, accord- 
ing to the electron theory. 


I decided finally to cease studying, 
for a while, the tangled mess of short 
weather cycles, and concentrate my 
efforts on long climatic cycles. That 
approach to the problem of cycle 
causation had the merit of probably 
requiring search for only a few cycles. 
Some of them stood forth in bold re- 
lief, scribed in lake and marine ter- 
races as well as in paired beds of rock. 
Might it not be possible to find varves 
by which to read the lengths of Na- 
ture’s hieroglyphic writing in the 
rocks? Bradley had said that rock 
varves are rare. Possibly his investi- 
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gations had not been extensive 
enough to warrant that statement. In 
a few weeks I found that he was 
wrong. Varves abound in the rocks of 
California. Later I found them to be 
numerous in five other western and 
southwestern states and in Mexico. 


Although paired beds of two differ- 
ent kinds of rock were not as nu- 
merous as desired, I found another 
way in which climatic cycles had re- 
corded themselves in rock strata; 
namely in series of beds of the same 
kind of rock where the beds are 
nearly the same thickness. Each bed 
then records an extreme phase of the 
same cycle along the plane where one 
bed is easily cleaved away from an 
adjacent bed. Nature has often ef- 
fected partial to complete cleavage 
between beds, either by the solvent 
action of acidulated water or other- 
wise. Every flagstone quarry is useful 
to man because short climatic cycles 
have produced such regularly spaced 
differences in the character of the 
minerals that cleavage is easily ef- 
fected. 


Calcareous matter tends to precipi- 
tate from surface waters of a sea 
when they become hot, for heat ex- 
pels some of the carbonic acid gas in 
the water. It is this acid that orig- 
inally dissolved the calcium carbonate 
in the rocks, when rainfall percolated 
through them. Rivers and creeks 
carry calcium carbonate to the sea, 
where most of it is later precipitated. 
Annual varves are often distinguish- 
able from one another by thin white 
films of calcium carbonate that were 
precipitated in the summer time. 
Longer cycles, even thousands of 
years long, at times have recorded 
their hot, dry phases by precipitation 
of calcium carbonate that later hard- 
ened into limestone many feet thick. 
Formerly geologists inferred that 
these calcareous deposits occurred 
where the sea water was deep, and 
that shale beds that alternated with 
limestone beds were deposited when 
the sea became shallow. Some geolo- 
gists still cling to that theory, but 
since varves only 1/16 inch thick 
often show the same alternation of 
limestone and shale, I infer that it is 
due to alternately hot-dry and cold- 
wet phases of a cycle, whether the 
cycle be a year or thousands of years 
long. I believe that all cycles are 
fundamentally alike as to the nature 
of their causes, and differ mainly as 
to their lengths and their amplitudes 
or departures from a mean. 

As above stated, solar heat that 
reaches the lower atmosphere de- 
creases when the atmosphere becomes 
more heavily charged with electrons, 
for they reflect back some of the solar 
heat and light photons. A photon is 


a corpuscle of radiant energy. Since 
electrons moving in the same direc- 
tion attract one another magnetically, 
they tend to become numerous in cer- 
tain terrestrial zones, and those zones 
shift toward the equator the more 
numerous the electrons become. 
Hence at times great continental ice- 
sheets have existed even in the tropics 
when none existed in the temperate 
zones. 

Electrons tend to be more numerous 
in belts around, but not at, the mag- 
netic poles. There are two main mag- 
netic poles and many minor ones that 
complicate the problem of forecasting 
weather; for weather differs in dif- 
ferent regions not only because of 
differences in latitude, topography 
and distance from the ocean, but 
because of regional magnetic differ- 


ences in both earth and atmosphere. | 


There are evidently more powerful 
magnetic fields in our northern than 
in our southern hemisphere for there 
are more frequent and more powerful 
cyclonic storms in the northern hemi- 
sphere. There is also much more land 
in the northern than in the southern 
hemisphere, which I ascribe to a 
greater number of strong cyclonic 
whirls in the northern molten magma 
beneath the crust. 


As above stated, there are 14 ma- 
rine terraces near San Pedro, Cali- 
fornia, the highest of which is about 
1300 feet above sea level. On Anticosti 
Island, in the Gulf of St. Lawrence, 
there are 23 marine terraces cut in 
solid rock, the highest being 442 feet 
above sea-level. The higher terraces 
are quite uniformly 33 feet apart 
vertically, whereas the lower terraces 
are usually spaced 10 or 11 feet apart. 
If all had been spaced about 32 feet 
apart, there would have been 14 of 
them, as at San Pedro. Evidently the 
same main cycle was recorded in 
both Anticosti Island and San Pedro, 
but at Anticosti a cycle one-third as 
long was also recorded in more recent 
times. I infer that the sea slowly be- 
came less tempestuous from the be- 
ginning of the Quaternary Age until 
finally a shorter cycle of less ampli- 
tude left terraces in the rock that 
were not erased by the longer cycle 
of greater storm severity. This three 
to one ratio of lengths of two har- 
monic cycles impressed me greatly. I 
knew that many grand geological 
“systems,” like the Triassic, had been 
subdivided by geologists into three 
“formations,” based both on fossil 
and stratigraphic evidence; and that 
many “formations” had been simi- 
larly subdivided into three “groups”; 
and that many of these “groups” had 
been subdivided into three “zones.” 
A “system” hke the Triassic or the 
Eocene must have recorded a cycle of 
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the order of 4,000,000 years, judging 
by the maximum thickness of sedi- 
mentary rock in it and the average 
thickness of rock varves. In my 
earlier measurements of rock varves, 
I found an average of about 1/10 
(one-tenth) inch per varve; but later 
and much more extensive measure- 
ments disclosed an average thickness 
of about 1/25 inch.Since the sedimen- 
tary rocks can be grouped in 27 
“systems,” whose maximum rock 
thickness differs in every case but 
little from 13,000 or 14,000 feet, it is 
evident that each system records a 
grand climatic cycle whose length is 
of the order of 4,000,000 years. This 
is about 81 times the length of the 
cycle of about 49,000-years that I had 
found in varved rock strata. Since 81 
is 3x 3x3 x 3,1 infer that a geolog- 
ical “system” is caused by a cycle that 
belongs to a series of harmonic cycles 
each of which is 3 times as long as 
the next shorter one. 


In this outstanding triple-progres- 
sion series are the two cycles of 7.47 
and 22.41 years above mentioned. I 
searched for and found a cycle of 
about 67.2 years, or 3 times as long 
as the last named cycles. Several cycle 
researchers had previously found a 
cycle of about this length. For ex- 
ample, Dr. C. E. P. Brooks, Secretary 
of the Royal Meteorological Society, 
had discovered a cycle of about 66 
years in the heights of the greatest 
annual floods of the Nile. Del Valle 
had called attention to a cycle of 
about 210 years in the extremes of 
annual low levels of the Nile. Using 
the sequoia rings and Lake Saki 
varves, I was able to show that the 
length was about 202 years. Then I 
found one about this length in varved 
rock strata, as well as cycles of about 
3 and 9 times that length. Multiply- 
ing the 22.41 year cycle successively 
by 3 gives a cycle of very slightly 
more than 605 years. If it is harmonic 
with the earth’s orbital period, as is 
probable, it is exactly 605 years. 
Dividing 605 by 51 gives a length in 
years that is almost exactly the ob- 
served orbital period of the greatest 
planet, Jupiter. Due to cyclic varia- 
tions in the numbers of solar electrons 
that bombard a planet, the orbital 
period of every planet must vary 
slightly if it contains magnetically 
susceptible matter as does the earth. 


The next step led to finding that 
when any planet is either in solar 
longitude 108 or 288 degrees, it causes 
a peak of a rainfall cycle, as disclosed 
either by rainfall records or tree- 
rings or lake varves. 

The planets Mercury, Venus and 
Earth produce a maximum sunspot 
and rainfall effect when in longitude 
288 degrees. Mars, Jupiter and Saturn 
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produce maximum sunspots, rainfall 
and tree-rings when in solar longi- 
tude 108 degrees, or half a revolution 
from 288 degrees. Whether the maxi- 
mum effect occurs when the-planet is 
in 288 or in 108 degrees probably de- 
pends upon whether its northern or 
southern hemisphere has _ stronger 
magnetic fields. 


Not only does each planet cause a 
rainfall cycle whose length is that of 
its orbital period, but it causes har- 
monic subcycles of 1/3, 1/9, 1/27, etc., 
that length. The cause of these sub- 
cycles is not yet clear; but their ex- 
istence is beyond question. 

We can now partly understand why 
there are so many short cycles, and 
also why the long cycles are few; for 
6 of the 9 planets have orbital periods 
less than 30 years, and each causes 
several cycles whose lengths are frac- 
tional parts of the orbital period. 

The longest orbital period is that 
of Pluto, which is slightly less than 
250 years. What then could cause the 
above mentioned cycle of 605 years? 
Possibly the combined effects of two 
or more short cycles if the least com- 
mon multiple is 605 years. Possibly 
another unseen planet beyond Pluto. 
Such a planet was predicted in 1931 
by Pickering, because of certain vari- 
ations in the velocity of Uranus that 
he ascribed to the gravitative pull of 
an unseen planet. He had independ- 
ently predicted the existence of Pluto, 
which Lowell had previously pre- 
dicted, and whose discovery occurred 
in 1930. Pickering estimated that this 
unseen “Planet P,” as he called it, is 
more massive than any planet but 
Jupiter or Saturn. He estimated that 
Planet P goes around the sun in about 
656 years, but this estimate is ad- 
mittedly rough. So I infer that the 
605-year cycle may be caused by 
Pickering’s Planet P. 

It may seem incredible that a cli- 
matic cycle of great amplitude could 
be caused by a planet that is at a 
vast distance from the sun and earth. 
But if the cause is basicly electronic, 
great distance is not necessarily a bar 
to great effects. We are so accustomed 
to regard astronomical effects as be- 
ing mainly of gravitational origin that 
we are prone to think that increased 
distance from the sun necessarily 
causes reduced effects. But picture a 
stream of spiralling electrons moving 
from the sun toward a planet that 
attracts the electrons because it has 
an opposite magnetic field, and ask 
yourself why those electrons should 
become fewer the farther they travel. 
It is true that electrons repel one 
another electrically, but it is also true 
that they attract one another mag- 
netically, and the more so the greater 
their velocity. Let their velocity be 





approximately that of light and they 
must be drawn so powerfully toward 
one another that only their electric 
repulsion would prevent cohesion. 
Equilibrium between magnetic attrac- 
tion and electric repulsion must result 
in such an electron-vortex, so that 
it somewhat resembles a solid. A bar 
of iron is solid because of an equi- 
librium between powerful attraction 
and repulsion of electrically charged, 
moving particles that are not in con- 
tact with one another. It is possible 
that an electron-vortex between sun 
and planet may gain rather than lose 
electrons as it advances from the sun 
because galactic electrons may be 
drawn into the vortex by magnetic 
attraction. 

Coming back to the fact that plan- 
ets cause sunspots when they are in 
one of two longitudes 180 degrees 
apart, I can conceive of but one cause, 
namely that in those longitudes both 
planet and sun are in the center of 
a stream of galactic electrons. Since 
those longitudes, namely 108 and 288 
degrees, are quite near the estimated 
orbit of the sun, I infer that the orbit 
has those longitudes. By spectroscopic 
observation on hundreds of stars to 
determine their relative motion, 
astronomers have found that the sun 
is moving toward the star Vega whose 
longitude is about 284 degrees. Great 
exactitude as to direction of the sun’s 
motion is not attainable by the spec- 
troscopic method. 


This theory of orbital streams of 
electrons leads to the conclusion that 
the solar electrons that bombard the 
earth were galactic electrons diverted 
from the sun’s orbit by the sun itself. 
This diversion evidently attains an 
annual maximum July 11, for I find 
that the average number of sunspots 
each day of the calendar year for 50 
years is 50 per cent more on July 11 
than 6 months earlier. On that date 
the earth is in solar longitude 288 
degrees. It is also the time of year 
when, in many regions, rainfall has 
an annual maximum. It is also about 
when meteors are most frequent. 

An unexpected byproduct of this 
galactic electron theory is an ex- 
planation of the sun’s radiant en- 
ergy. If the stn is bombarded by 
electrons moving in and adjacent to 
its orbit, it must be heated by -their 
impacts. Let the velocity of the elec- 
trons approximate that of light, let 
their number be sufficiently great, 
and it follows that the sun must be- 
come white-hot under their hammer- 
ing. Since the sun is a star, it follows 
that every star probably owes its 
luminosity to electrons moving along 
the orbit of the star. The intensity 
of this bombardment would increase 
with the star’s mass. Based on the 
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luminosity of certain stars, I infer 
that it increases as the square of the 
star’s mass. 

In order to explain climatic cycles 
longer than the 605-year cycle it is 
not necessary to infer the existence 
of planets of longer orbital periods. It 
can be shown that the gyration of the 
axis of a planet must affect the num- 
ber of spiralling solar electrons that 
are magnetically attracted by the 
planet. This in turn must affect the 
number of galactic electrons that en- 
ter the sun, and therefore the num- 
ber and energy of the sunspots and 
invisible solar vortices whence elec- 
trons are shot earthward as well as 
toward other planets. The orbital 
planes of all planets gyrate, and this 
must also affect the number of galac- 
tic electrons that enter the sun. 
Finally, the axis of the sun itself and 
its orbital plane must gyrate in very 
long periods, and these gyrations 
must cause cycles of influx and efflux 
of galactic electrons. Let all these 
gyrations and orbital periods be har- 
monic, and sunspot cycles millions of 
years long can be expected, accom- 
panied by cyclic changes in climate 
and in earth crust movements. 

As before stated we should look 
not merely to the inclination of the 
earth’s axis for great differences 
in the amount of solar heat that 
reaches a given region of the earth. 
We must look also to cyclic varia- 
tions in the number of solar elec- 
trons that enter the atmosphere, 
for they all reflect sunlight back into 
space, to some extent, and the more 
so the greater their number over a 
given region of the earth’s surface. 
They are, in fact, solar heat insu- 
lators that act by reflecting heat and 
light photons back into interstellar 
space. Electrons act in a manner 
much more complex than do photons 
of solar heat and light, and in a way 
that affects the numbers of photons 
that strike a given surface area of 
the earth. It has been believed that 
although the earth’s lower atmos- 
phere is cooler when sunspots in- 
crease in number, the sun itself is 
hotter. At such times the sky around 
the sun is often brighter, and this 
has led to the inference that the at- 
mosphere is absorbing and scattering 
less sunlight. But there is another 
interpretation of this increased 
brightness, I think, namely that an 
increased bombardment of the at- 
mosphere by electrons renders it more 
luminous. If so, the supposed varia- 
tions in the “solar constant” may be 
inferential illusions. 

A sunspot is much less bright and 
cooler than the rest of the sun. This 
has been attributed to an expansion 
and cooling of gases above the sun- 
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spot vortex; but I think it is due to 
greater concentration of electrons. In 
that case much of the light and heat 
coming from beneath the electrons 
would be reflected back to the sun, 
thus producing the darkness and 
coolness of the area called a sunspot. 


It has seemed desirable to give 
some of the history of weather cycle 
research and an outline of an electron 
theory of the cause of cycles, before 
discussing the outlook as to rainfall 
in the years that lie not far ahead. 
“Dustbowl” conditions in certain 
regions became very severe in 1934, 
but at least 16 years prior to that an 
alarming decrease in rainfall was fre- 
quent in many regions. Since 1883 the 
gagings of the Columbia river have 
shown an irregularly decreasing trend 
in the rainfall of the great basin that 
it drains. Since 1918 pine rings meas- 
ured by Keen in eastern Oregon have 
averaged only about two-thirds the 
previous thickness. From 1918 to 1938, 
according to Brockman, the front of 
the Nisqually Glacier in Rainier Park, 
Washington, retreated at an average 
rate of 67 feet yearly, which was far 
greater than previously, and in 1934 
the retreat was 155 feet. “This,” he 
said, “is a truly startling figure.” The 
failure of Owens River to deliver as 
much water to Los Angeles as in 
earlier years led to the building of 
the recently completed aqueduct to 
the Colorado River. There is no neces- 
sity of citing other examples of de- 
creasing rainfall on our Pacific Slope. 
The Mammoth Hot Springs in Yel- 
lowstone Park have been nearly dry 
in recent years, and many other simi- 
lar evidences of decreased rainfall 
could be cited as to areas in our west- 
ern mountains and plateaus. Will this 
sort of thing repeat itself? If so, for 
how long? A correct answer is impos- 
sible unless the main cause of recent 
droughts is known. I am now con- 
vinced that the main cause is the 
climatic cycle of 605 years and its 
subcycle of 201-2/3 years above men- 
tioned. Other and shorter cycles have 
assisted, but this 202-year cycle, as I 
shall call it, has so often been a domi- 
nant factor in the past that it will 
probably be a dominant factor in 
causing droughts for many years to 
come. Short cycles will give frequent 
but brief relief from its effects at 
times, and at other times, as in 1934 
and 1936, they will emphasize its dry 
effects. 

The “202-year” cycle had its last 
rainfall maximum in 1883, and its last 
rainfall minimum in 1782. It was ac- 
companied about those dates by sev- 
eral striking phenomena not com- 
monly thought to be associated with 
weather. In 1883 the volcano Kra- 
katoa exploded and blew to dust the 
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island that its lava had built. Kra- 
katoa’s previous eruption was in 
1680, within a year of the previous 
rainfall and electron maximum of the 
202-year cycle! The last Krakatoa 
outburst (1883) was the greatest ex- 
plosive eruption of modern times. 


Between 1857 and 1884 the entire 
coast of France sank progressively. 
Such a phenomenon, as above ex- 
plained, is, I believe, due to the mag- 
netism induced in the crust or the 
magma beneath or both, by streams 
of solar electrons. By causing move- 
ments of the crust, solar electrons 
often cause fractures that create 
earthquakes, and in rare instances 
such a fracture apparently admits 
sea water to the molten core of a 
volcano, with explosive results. 

Turning to less spectacular but 
equally significant phenomena, I find 
that compass needles on our Atlantic 
Coast reached their maximum western 
declination or abnormal swing of the 
north pole to the west, in the decade 
1880-90. This abnormal western de- 
clination had occurred in North 
America a little more than 200 years 
earlier, in 1675 at Baltimore, for ex- 
ample. Whereas about the time of 
minimum rainfall due to the 202- 
year cycle, in 1783, those compass 
needles had their maximum eastern 
declination! American compass rec- 
ords do not go back to the previous 
dry maximum of the 202-year cycle 
in 1579; but those in England do, 
and there the maximum eastern de- 
clination was reached about 1580. So 
thus we have two cycle lengths of the 
202-year cycle displayed by abnormal 
movements of the compass, which is 
about as far back as such records go. 

Between the years 622 and 1468 the 
extreme low level and the extreme 
flood level of the Nile at Cairo were 
recorded each year. Unfortunately a 
long break in those records follows. 
But when the annual low levels are 
plotted as a “curve,” they show three 
“peaks” about 200 years apart and 
three intermediate ‘‘valleys’’ also 
about 200 years apart. Moreover’ the 
dates of those “peaks” and “valleys” 
are about what they should be if there 
is a 201 2/3-year rain cycle whose 
last peak was in 1883. The lowest of 
those three rainfall “valleys” was be- 
tween the years 763 and 785, and it 
is not only a “valley” due to the 
201 2/3-year cycle but to its harmonic 
supercycles whose lengths are 605 and 
1815 years. Based on this and other 
facts I infer that minimum of rainfall 
of the 1815-year cycle was due in the 
year 774. The low levels of the Nile 
record rainfall cycles better than the 
flood levels do; but since the building 
of the Assuan Dam the low levels at 
Cairo have little significance, and the 
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flood levels are of minor significance 
as cycle indicators. 

The climatic effects of a long cycle 
are not only longer but are more 
drastic than those of a short cycle. 
Hence one would expect to find that 
for many decades, and perhaps for a 
century or two before and after 774 
A.D., living conditions in the Mediter- 
ranean region would become very 
onerous at times. This was the case. 
The Roman Empire was destroyed by 
vandal tribes in 437 and “The Dark 
Ages” ensued for about 700 years. In 
historic times no such human turmoil 
has been so prolonged and so wide- 
spread. Since the 1815-year cycle will 
not have its minimum rainfall till 
about 2590 A.D., history is not apt to 
repeat “The Dark Ages” for many 
centuries to come. But we do face a 
long continued series of droughts in 
many regions, for the 605-year cycle 
and its subcycles will cause an ex- 
treme minimum of rainfall in 1984. 


Because of the importance of not 
erring as to the dates of these long 
cycles, let us look at some more evi- 
dence of an historic nature. The 
thermometer was not invented by 
Galileo till about 1611, so prior to 
that we have no accurate record of 
temperatures; but we do have some 
definite accounts of significant ad- 
vances and retreats of glaciers in the 
Alps and Norway, as well as many 
accounts of very cold winters and 
very hot summers, and the like. The 
most prolonged advance of Alpine 
glaciers that is recorded began about 
1550. Certain gold mines in one val- 
ley soon became covered with glacial 
ice which by 1570 was 100 feet deep, 
and by the 18th century was 330 feet 
deep, and even as late as 1880 was 
120 feet deep over the abandoned 
mine. Between 1570 and 1880, when 
the ice depths were about equal, there 
are 310 years; hence half-way be- 
tween those dates is 1725 A.D. This is 
close to the minimum temperature 
and maximum precipitation phase of 
1681 A.D. due to the 1815-year cycle 
and its subcycles. According to An- 
tevs, Norwegian glaciers began “a 
remarkable expansion from some 
what before 1700 till about 1750.” 


If the solar electron theory of 
causation is correct the magnetic 
needle should have shown some very 
abnormal effects about then, and it 
did. The dip-needle attained the 
greatest recorded inclination about 
1720; and we have already seen that 
the western declination of the com- 
pass in America attained one of its 
two maxima about 1685. 

No accurate count of sunspots 
was made prior to the year 1749, but 
there was a unique sunspot occur- 
rance near the rainfall peaks of the 














le eee ee MO Cee ee 
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HEAVY LOADS! 

















IN EVERY APPLICATION where the loads are heavy and 


the going tough you can depend on Hyatt Roller Bear- 
ings to keep equipment free from friction, wear, and 
attention... while prolonging its service life. Precision- 
built... incredibly accurate... great in capacity... let 
these better bearings help lighten the load of the me- 
chanical equipment you build or buy. Hyatt Bearings 
Division, General Motors Sales Corporation, Harrison, 


New Jersey; Chicago, Pittsburgh, Detroit, San Francisco. 
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KEEP HIGHWAYS CLEAR ALL THROUGH 
THE WINTER WITH FWD TRUCKS... 
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HROUGHOUT the snowbelt, FWD Trucks lead all others keeping win- 

ter highways and city streets clear of snow and ready for an un- 
checked flow of traffic. 
More than 8600 FWD trucks — busy all summer on highway and street 
maintenance—are being equipped with snowplows of all types—made 
ready for the toughest job of the year, snow clearing of winter highways. 
Unbiased surveys covering every state in the snow region and many 
Canadian provinces show that FWD's are a 4 to 1 choice for this severe 
service. Canadian airports — from Newfoundland to the Yukon — use _ ij 
more than 85 FWD trucks, keeping landing fields and runways clays 
of the heavy snows typical of the Canadian winter. 


The ability to smash through the deepest drifts — to knife its wa 
through hard packed snow and ice — the full power and traction of 
four driving wheels — the capacity to do a clean job faster — and still 
be thrifty with operating costs — these are but a few of many reasons 
why FWD is the No. 1 choice of highway men, airport operators, and 
others who know the difficulties of fighting snow. 


FWD trucks were first in the field of motorized snow equipment and 
have held their preeminent position in production and sales for more 
than 27 years. 


SNOW REMOVAL PERFORMANCE ommalbcd 
BY ANY OTHER MAKE OF TRUCK OR TRACTOR 


pom open snow-blocked roads at speeds up to 30 and, in cases where snowfall is 
not too heavy, 45 miles per hour. Contrast this with former methods where often 
2 miles per hour and even slower speeds were considered fair work. 


There are many reasons why FWD’s out-perform all other types of snow clearing equip- 
ment: 


An ordinary motor truck merely equipped with a snowplow attachment seldom stands up 
to the job, because you need the ruggedness and stamina of an FWD with its balanced 
power on all four wheels — its double, positive traction — a truck that's “tailor-made” 
for the tough job of bucking deep, heavy snow drifts. 


You need FWD’s special heat-treated steels developed to provide the maximum of re- 
sistance against failure in sub-zero temperatures — you need its special gear ratios — 
tremendous reserve power — its full and balanced traction of four driving wheels — its 
properly calculated weight distribution that gives it stability on bumpy, slippery surfaces. 


Rotary plows, V plows, plows of every practical type can be swiftly and securely mounted 
on FWD's because they have been designed with proper snowplow mounting facilities. 


And here’s another fact about FWD's that counts heavily with highway men —- FWD's 
are designed and built for year-’round maintenance work — not something to be laid up 
during the long summer season. FWD's can be operated anywhere, anytime, at low cost. 
It's just as economical to use your FWD trucks in April, June, or August — as it is in sub- 
zero weather, fighting the menace of snowbound highways. 


Write for the complete FWD performance record on snow removal and highway main- 
tenance service. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis., U.S.A. 
Canadian Factory, KITCHENER, ONTARIO 
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1815-year and 605-year cycles, 1681 
A.D. Although there were sunspots in 
the sun’s southern hemisphere there 
were none seen in its northern hemi- 
sphere during the 33 year period of 
1672 to 1704. If the 605-year rainfall 
cycle is caused by a planet, as above 
inferred, it could have produced that 
sort of an effect. Several researchers 
have found that sunspots are often 
more numerous on the face of the sun 
farthest from a planet. Hence if 
Planet P was north of the sun’s 
equator about then, sunspots would 
tend to be more numerous in the 
southern hemisphere, and there 
might be none visible in the northern 
hemisphere. 


It may be well to add that electron- 
vortexes probably exist between all 
the planets. If so weather cycles 
would result from variations in their 
activity. 


The 1815-year cycle had maximum 
dry epochs in 2856 B.C., 1041 B.C. and 
774 A.D. About the time of the last 
named date Walker Lake in Nevada 
went dry. About the time of the pre- 
vious drought maximum (1041 B.C.) 
many lakes in Europe became dry, 
and caused the “Lake Dwellers” to 
abandon their homes built on piles. 
About 2856 B.C. five lakes in Cali- 
fornia, Nevada and Oregon went dry. 
The approximate dates when ‘these 
western lakes went dry has been de- 
termined by Prof. J. C. Jones and 
several other geologists. Their method 
consists in analyzing the water of a 
lake and of the river that feeds it. 
Then knowing the volume of water in 
the lake and the annual volume of 
water flowing into it, the number of 
years required to attain its present 
content of salts is calculated. This 
method shows that Walker Lake has 
accumulated its salts in about 1200 
years; and the other five lakes have 
been accumulating their salts for 
about 4000 years. Those five lakes are 
Owens in California; Pyramid and 
Winnemucca in Nevada; Albert and 
Summer in Oregon. When they went 
dry, their salt was deposited and 
sealed off by wind-blown dust; so 
that when they first began to fill up 
the water was fresh. 

Rainfall maxima of the 1815-year 
cycle occurred in 1949 B.C., 134 B.C. 
and 1681 A.D. During the 12th Dy- 
nasty in Egypt, which began about 
2000 B.C. and ended about 1800 B.C., 
several flood levels of the Nile were 
scribed by Egyptians in the rock walls 
of the Second Cataract. They are 24 
feet higher than any modern records, 
which has long been puzzling; but the 
1815-year cycle explains it. About 
that time the varves in the mud of 
Lake Saki were abnormally thick. 

The rise of Greece and later of 
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Rome to world supremacy occurred 
near the rainfall maximum of the 
1815-year cycle about 134 B.C. Caesar 
and others have recorded how exceed- 
ingly cold Gaul (France) was about 
that time. The migration of the Cim- 
bri from the Baltic, and their ulti- 
mate slaughter by the Romans, was 
said to be the result of unbearably 
cold weather in northern Europe. 


The 202-year cycle had its last 
minimum rainfall phase in 1782. It 
was shortly thereafter that the Span- 
ish Mission padres in California be- 
gan to record severe droughts that 
recurred for 30 years. The first Eng- 
lish settlers in Australia arrived in 
1788 during a drought that still holds 
the record there for severity. Rain- 
fall records near Boston and Nile 
flood levels in Egypt also show pro- 
longed dryness near the close of the 
18th century, maximum wetness 
about 1870, and subsequent decrease 
in rainfall by decade averages. That 
drought, or rather series of droughts, 
was severe in many regions, but was 
probably less severe than the series 
ahead of us, for the latter will have 
not only the subcycle of 201 2/3 years 
but the 605-year cycle as the main 
cause. It will be 43 years before the 
maximum dryness will occur, but 
probably for at least 50 years after 
1984 there will be severe recurring 
droughts. 


To meet these conditions will call 
for the building of additional reser- 
voirs in some instances, less wasteful- 
ness in the use of water in others, 
and more extensive use of under- 
ground storage. It may lead, in some 
places, to the building of underground 
cutoff walls across valleys to provide 
greater underground storage of water. 
There are many natural underground 
reservoirs whose capacity might be 
increased at a cost not prohibitive. 
Underground surveys have been too 
seldom made with this in view. One 
of the merits of underground storage 
is great reduction of loss by evapora- 
tion, But the greatest merit is the low 
cost of utilizing such storage and the 
enormous scale of its actual or poten- 
tial development. 

It should be remembered that 
droughts will be intermittent, and 
that periods of heavy rainfall will 
occur, during which storage of water 
on a large scale can be effected. Sub- 
surface surveys should be begun in 
many regions, not alone to determine 
the depths to impervious strata but 
to find economically available mate- 
rials for building underground cutoff 
walls and flood-control dams. To this 
end the U.S. Geological Survey should 
be given very much larger annual ap- 
propriations than have ever been had 
in the past. The Reclamation Service 
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should also receive much larger ap- 
propriations not only for exploratory 
surveys but for researches aimed at 
designing and constructing reservoirs 
and canals with greater economy 
than would otherwise be attainable. 
Scientific research is as essential to 
progress in civil engineering as in 
mechanical or electrical engineering, 
but legislators have yet to be shown 
that this is the case. It remains also 
to show them that long-range fore- 
casting is even now far superior to 
guesswork. This can be proven by 
laying before them the evidence that 
outstanding climatic cycles of known 
length have always existed, and prob- 
ably will continue to exist without 
change as to length or character. 


Much remains to be learned as to 
why the same cycle often causes dif- 
ferent, and at times even opposite, ef- 
fects in regions not far apart. But 
enough is already known to indicate 
that this problem can be solved by 
further study. There is no real chaos 
in Nature. To man’s ignorance of cer- 
tain causes, coupled with complexity 
of causative forces, should be attrib- 
uted all that seems to be chaotic. 
Ever since Kepler, about three cen- 
turies ago, proved this to be true as 
to planetary motions, scientists have 
shown it to be true as to one type of 
phenomenon after another. Who, 
therefore, can doubt that weather is 
subject to laws that men eventually 
will know so well that mankind will 
profit greatly by the understanding? 


Should it seem impossible to fore- 
cast roughly average weather condi- 
tions two generations ahead at a 
time when specific conditions can not 
always be predicted accurately two 
days ahead, let two facts be remem- 
bered: First, that it is usually easier 
to forecast average than specific 
events in Nature. Second, that long 
cycles are not only much less numer- 
ous than short cycles but that they 
tend to affect large areas in a similar 
way. About 27,000 B.C. the Chicago 
region was buried beneath hundreds 
of feet of ice. When again the same 
condition exists, about 22,000 A.D., 
meteorologists will be safe in fore- 
casting abnormally cold weather as 
the average for centuries to come. Yet 
even with all the accumulated 
weather lore then available, it may 
remain impracticable to predict with 
certainty how much snow will fall at 
Chicago two days ahead. In any event 
it will still be more difficult to fore- 
cast correctly local weather two days 
ahead than average regional weather 
two centuries ahead. This will result 
from the complexity caused both by 
a large number of short cycles of dif- 
ferent lengths and by varying local 
conditions that affect their action. 











These are the Features 
that put “More WORTH 
in a Worthington.” 


ROCK DRILLS AND AIR TOOLS 


DESIGN: Skilled, scientific designing results in 
low air. consumption, high rate of penetration— 
and a tool that is easy on the operator. 


QUALITY: Forged steel throughout, precision- 
made parts, and highest skilled workmanship 
guarantee ruggedness, long life and low main- 
tenance, 


SPECIAL FEATURES: In certain Drifters and 
Hand-Held Drills such exclusive Features as 
Independent Rotation, Pneumatic Feed and Hole 
yy result in lower cost per foot of rock 
rilled. 


PORTABLE AND SEMI-PORTABLE 
COMPRESSORS 


Worthington Compressors are designed for 
HEAVY-DUTY, MODERATE SPEED service re- 
sulting in maximum overall performance 
with long life and low maintenance cost. 
These benefits result from— 
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ing that Worthington Rock Drills and Air Tools use LESS AIR 
—that Worthington Portable Compressors deliver MORE 
AIR. It’s a combination that is speeding their operations 
and lowering their costs. You, too, will find 
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“More WORTH in a Worthington.” 


There is a Worthington Distributor 
or Branch Office in your area that 
will give you prompt local service. — 


ACT Sell fomge), 
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WORTHINGTON PUMP AND MACHINERY CORPORATION, HARRISON, N. J. 


Address Inquiries to 


HOLYOKE COMPRESSOR ano AIR TOOL DEPARTMENT 
HOLYOKE, MASSACHUSETTS PCI-6 
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Airport Winter Maintenance 


How Cold Weather Problems Are Handled 
at the Des Moines, Iowa, Municipal Field 


ITH the approach of winter 
the airport manager gets out 
the “crying towels” and really 


gets down to serious worrying. Snow 
removal and winter operation cer- 
tainly have tended to test the re- 
sourcefulness of those charged with 
the maintenance of airports. Few 
people realize, or give any thought to 
the areas involved on an airport and 
when snow cleaning time comes most 
people speak of runways as if they 
were sidewalks in front of their 
homes. At present the paved areas 
on the Des Moines airport, are equiv- 
alent to approximately 30 miles of 
highway paving. 


When the Snowfall Is Light 


In attempting to cope with this 
problem for the past 15 years innu- 
merable methods have been tried. 
Some have been successful for that 
particular locality, while others have 
proven disastrous. 

Where an airport is on high well 
elevated ground I have found that it 
is well to get the vegetation cut to 
a minimum height before snow sea- 
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By ARTHUR E. THOMAS 


Superintendent Municipal Airport 
Des Moines, Iowa 


son, to allow such snow as will, blow 
to one side of the field or another. 
In this particular section of the coun- 
try, a large percentage of the snow 
storms are accompanied by winds of 
fairly high velocity. If the snow is 
dry and light, most of it is then swept 
across the airport leaving most of the 
landing field open for use. Light 
snow, up to 4 or 5 in. in depth is not 
much of a handicap, as the airplane 
does not depend upon traction on the 
ground for taking off. If the snow is 
uniformly level at this depth, nothing 
should be done to it. 


Leveling and Rolling 

When it exceeds 4 or 5 in., or scat- 
tered drifts have accumulated, then 
it is necessary to go to work. We 
have tried leveling the snow and roll- 
ing it with a roller made of 3 ten 
ft. sections of 42 in., number 9 gauge, 
corrugated iron pipe. A light crawler 
tractor was used to pull the roller, 
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and we could roll about 25 ft. widths 
at a time. Heavier rollers did not work 
as well, and the corrugations accom- 
plished a kneading action, breaking 
up any crusted snow that might have 
been loosened by the leveler. If the 
weather stayed cold, the compacted 
snow made a suitable landing run- 
way. However, if more snow fell, with 
an accompanying wind, the rolled 
runway picked up and held more snow 
than adjacent areas. The danger of 
this rolling process comes when it 
starts to thaw. Soft spots develop at 
unexpected places allowing a ship to 
break through, creating the possi- 
bility of the plane being turned over. 

Another method was tried by just 
discing the crusted snow and keeping 
it loosened. The same objection was 
found, that the roughened areas again 
picked up all the blowing snow and 
heavier drifts were left deposited on 
the disced area. 

Because of the wide spaces to be 
cleared, blade plows, used alone are 
of little value. The minimum safe 
ewidth to be cleared, being not less 

(Continued on page 65) 
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“MY FIRST 10 YEARS’ 


By a’31 MACK 











“T was bought in 1931. Times were hard 


























then, people said. The man who bought me 
looked over a dozen makes from hub-cap 
to cylinder block. Guess he figured 

the truck he got might have to last him 
quite a while. When he saw me, he said: 
‘There’s the truck for my needs’. 

“T’ve already covered a lot of ground 
for a young truck. My speedometer 
reads way up in six figures. I don’t 
spend much time in repair shops—I like 
to keep on the go with real payloads. 
Gas and oil? You should hear my 
owner brag about my mileage! 

“Yes, my owner’s pretty proud of me. 


But shucks, I’m not the only 1931 10 YEARS OLD 


Mack going. Not by a long shot. A 


fellow came round the other day with 7 Q 10 YE ARS YOUNG 


some figures from R. L. Polk in 

Automotive News. They prove that 

3 out of 4 of us who rolled off the FOR MACKS eee WITH 
assembly lines that year are on the job, 


day in, day out. Folks say that’s just 3 OUT OF 4 


about a world-beating record. But 


the way I feel—life’s just beginning!” 1931 MACKS STILL 


* * * 


Mack trucks are built to last. They have been 

doing the hard jobs dependably at low operating GOl NG STRONG i 
cost for 41 years. Today, as always, the bad 
Mack assembly lines are equipped to supply you 

with the best in trucking needs. Let Mack 

help to solve your transportation problems. 

Write for complete information. 







MACK MANUFACTURING CORPORATION, LONG ISLAND CITY, N.Y. 





THE MOST COMPLETE LINE OF TRUCKS IN THE WORLD 
...-1 TO 45 TONS...AND ALL HEAVY DUTY! 
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DIETZ LANTERNS give bright depend- 
able light, without diminishment for 
from 30 to 200 hours according to 
the model. 

Easy on fuel—thus cost less to 
use. A pint of kerosene oil in the 
fount of any DIETZ provides the most 
light for the least expense. 

— and because DIETZ LANTERNS 
are superbly designed, faultlessly 
finished, they are built to give long 
service. 

For conservation— buy DIETZ. 







































































Also DIETZ ROAD TORCHES 














R.E. DIETZ COMPANY 
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ment of appropriate priority rat- 
ings for highway projects was 
released on Aug. 30, 1941. 


Prac ot en for the establish- 


Excerpts from Official Order 


It is considered important to the 
national defense to expedite the con- 
struction of highway projects con- 
forming to the classes described below 
and administered by the Public Roads 
Administration and the several State 
Highway Departments. Accordingly, 
the Public Roads Administration and 
the State Highway Departments are 
hereby authorized in letting contracts 
and in obtaining materials and equip- 
ment necessary for the completion of 
these projects, for deliveries prior to 
June 30, 1942, to indicate to prospec- 
tive contractors and suppliers that 
deliveries of such materials will, upon 
proper authentication and applica- 
tion, be assigned when necessary, the 
preference rating specified for the 
following classes of projects: 

Access Roads: 


a. Access roads to military and na- 
val establishments — Preference 
rating of the access road project 
shall correspond to the rating of 
the military and naval estab- 
lishment served; that is, a naval 
air station or army air base will 
have a rating of A-l-e, and an 
army cantonment other than air 
corps will have a rating of A-1-/. 


b. Access roads to defense manu- 
facturing establishments—Pref- 
erence rating of the access road 
project shall correspond to the 
rating of the defense establish- 
ment served except that the 
highest rating which can be as- 
signed is A-1l-e. 


Strategic Network of Highways: 


a. All bridges, tunnels, structures 
and approaches—A-2 rating. 


b. New roads or the improvement 
of substandard roads and grade 
separation structures—A-4 rat- 
ing. 


c. Shoulder widening and minor 
drainage structure—A-10 rating. 


d. All other work—B-3 rating. 


Federal Aid System: 


a. All bridges, tunnels, structures 
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and approaches—A-3 rating. 


1941 


Priority Ratings Established for 
Highway Construction 





b. New roads or the improvement 
of substandard roads and grade 
separation structures—A-7 rat- 

ing. 


c. Shoulder widening and minor 
drainage structures—A-10 rat- 


ing. 
d. All other work—B-3 rating. 


Federal Aid, Secondary and National 
Park and Forest Projects: 


a. Bridges and approaches — A-7 
rating. 


b. New roads or the improvement 
of substandard roads and grade 
separation structures—A-10 rat- 


ing. 
c. All other work—B-3 rating. 


Projects for the construction or 
improvement of the Inter- 
American Highway: —A-3 rating. 


Construction of the Trans-Isth- 
mian Highway and the Chorrera- 
Rio Hato Highway in Panama: 


—A-1-b rating. 


In letting contracts based upon the 
proposed assignment of the prefer- 
ence ratings indicated above, the Pub- 
lic Roads Administration and the 
several State Highway Departments 
may furnish contractors and Suppli- 
ers photostatic or multilith copies of 
this letter. 


If priority assistance is required in 
order to obtain deliveries or materials, 
supplies and equipment on schedule, 
an application shall be made by the 
state highway department concerned 
through the Public Roads Adminis- 
tration to the Project Section, Divi- 
sion of Priorities, Office of Produc- 
tion Management, for the issuance of 
a Preference Rating Order. If the cir- 
cumstances set forth in the applica- 
tion warrant the assignment of a 
preference rating the Director of Pri- 
orities will thereafter issue a Prefer- 
ence Rating Order assigning the ap- 
propriate rating specified above to 
deliveries of material. 


Each State Highway Department 
shall forward to this office monthly a 
list showing the names and addresses 
of all Suppliers to whom a copy of 
this letter is furnished and the date 
when so furnished. 


This letter may be recalled by the 
Director of Priorities whenever 
deemed necessary in the proper exer- 
cise of his duties and responsibilities. 

















(Continued from page 62) 
than 100 ft. The wind rows, devel- 
oped by plowing, are in themselves a 
hazard and when more snow comes, 
the area between, soon fills and the 
field has to be closed. 


Use of Blade Plows and 
Rotary Plow 


The fastest, safest, and most eco- 
nomical method we have found is the 
combined use of blade plows with a 
rotary plow, to blow the windrows 
far off to one or both sides. The run- 
ways at Des Moines are 100 and 150 
ft. wide. We start in the middle of 
one of these runways and lay up 
windrows, paralleling the runways, 
with the truck plow, and follow up 
with the rotary plow. 

We start in the middle and blow 
the snow to the nearest edge. In 
cleaning off the entire system, it 
sometimes is necessary, because of 
wind direction, to have to blow all 
the snow one way, that is, with the 
wind. 

The snow blown by the rotary plow 
is distributed over such a large area, 
that no banks, or hazards are created. 

Last winter we encountered a con- 
dition where several inches of snow 
covered a layer of ice from a previ- 
ous sleet storm. We found that by 
leaving about an inch to 1% inches 
of snow on top of the ice, the planes 
could land safely by applying their 
brakes gradually. Had we cleared the 
snow completely down to the ice, the 
possibility of ground-looping would 
have been increased. 
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Operations of 
Planes during 
this period is con- 
fined entirely to 
runway use. The 
small percentage 
of ships equipped 
with skis have 
the use of the rest 
of the field. It is 
then, when an 
airport manager 
realizes the vol- 
ume of traffic he 
handles and the 
working out of 
traffic regulation 
begins. Because 














of the ever in- 
creasing volume 
of air traffic fast- 
er methods will have to be devised 
because wider areas must be cleared. 

By using common sense and weigh- 
ing each condition as it presents it- 
self, we have been fortunate in keep- 
ing the port open to traffic and have 
had no accidents to date. 


Vv 


Collect $1,327,000,000 in 
Taxes from Highway Users 


A total of $1,327,277,000 in direct 
taxes was collected from highway 
users by the state treasuries in 1940. 
According to statistics collected from 
state agencies by the Public Roads 
Administration of FWA. This is an 
increase of 6 per cent over 1939. 

Of this total, $870,136,000 came 
from state gasoline 
taxes, $439,178,000 
from motor vehicle 











fees, and $17,913,- 
000 from motor- 
carrier taxes. 
Disbursements 
from such funds 
by the state trea- 
suries during 1940 
totaled $1,321,082,- 
000. A total of 
$754,497,000 was 
spent on State 
highways, $323,- 
331,000 for local 
roads and streets, 
and $196,579,000 
for non-highway 
purposes, such as 
relief, education, 
and state general 
funds, while the 
cost of collection 
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Action at Des Moines Municipal Airport 


of one per cent over the percentages 
for 1939. 

Disbursements of motor vehicle 
taxes in 1940, by states, were as fol- 
lows: 


DISBURSEMENTS OF MOTOR VEHICLE 
TAXES 1940 


State 
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_ Toad mileage, they carry nearly three- 


fourths of the traffic in rural areas. 
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Highway Maintenance, P-22, Priority 
Rules Amended 


NEW repairs, maintenance and 

supplies order issued by the 

Office of Production Manage- 
ment on October 16 supersedes the 
previous repair order P-22. The new 
procedure, known as Preference Rat- 
ing Order P-22, Amended, is much 
broader in its application than the 
original one. 

Highway agencies are granted the 
use of an A-10 priority rating to ob- 
tain maintenance and repair mate- 
rials, in line with the recently ex- 
pressed policy of the Supply Priorities 
and Allocations Board of keeping the 
economy in good runing order. As 
expressed in the order itself, “it is the 
purpose of this order to effectuate a 
policy of the Supply Priorities and 
Allocations Board in maintaining 
governmental, chairtable and indus- 
trial property * * * upon adequate 
operating basis, without expansion or 
improvement of facilities except 
where duly authorized or approved.” 
It is cautioned that the terms and 
conditions of the order will be inter- 
preted in conformity with this policy. 

In addition to granting an A-10 
rating for maintenance and repair 
materials the order also allows the 
same rating to be applied to operating 
supplies such as fuel, lubricants, 
catalysts, small perishable tools, etc., 
where such are not incorporated into 
any product. 

Among those ‘specifically granted 
the use of the A-10 rating are “any 
governmental unit.” This includes 
highway agencies as well as any other 
branch of federal, state, or local gov- 
ernment. Manufacturing, fabricating 
or processing establishments are in- 
cluded in the new order together with 
warehouses, wholesaling houses, char- 
itable institutions, carriers, educa- 
tional institutions, and several other 
industries. 

Any plant or business qualified to 
use the rating can do so without 
making application for its use by en- 
dorsing the following statement on 
any order for maintenance, repair or 
supplies: 

“Material for Maintenance, 
Repair, or Operating Supplies— 
Rating A-10 under Preference 
Rating Order P-22, as amended, 
with the terms of which I am 
familiar.” 

Differing from the original order, 
Preference Rating P-22 as amended 
provides that producers using the rat- 
ing may do so only to obtain mate- 


rials in quantities which are not 
above certain 1940 levels as defined 
in the order; provided, however, that 
the Director of Priorities may, upon 
application, permit larger quantities 
of materials to be ordered and used 
in proportion to any increase in oper- 
ation over last year’s levels. 

Utilities and mines, covered by 
separate repair orders, are not cov- 
ered by this order. 

The full text of the new order fol- 
lows herewith and it is suggested that 
all those expecting to use it study the 
order carefully before taking any 
action. Especially should all limita- 
tions and restrictions be noted care- 
fully. 

TITLE 32—NATIONAL DEFENSE 
CHAPTER Ix 
OFFICE OF PRODUCTION 
MANAGEMENT 
Subchapter B—Priorities Division 
Part 958 
REPAIRS, MAINTENANCE, AND 
SUPPLIES 
PREFERENCE RATING ORDER 
P-22 
AMENDED 

Section 958.1, Preference Rating 

Order P-22, is hereby amended to 
read as follows: 
958.1. For the purpose of facilitating 
the acquisition of Material for (1) the 
maintenance and repair of the prop- 
erty and equipment of producers as 
hereinafter defined and (2) the con- 
tinued operation on the property and 
equipment of such producers, a pref- 
erence rating is hereby assigned to 
deliveries of such Material upon the 
terms hereinafter set forth. Such 
terms shall control until such time as 
the Office of Production Management 
certifies specific quantities of such 
Material to which the preference rat- 
ing herein assigned may be applied, 
or until the Office of Production Man- 
agement may specifically limit pro- 
duction by any type of producer or 
withdraw any type of Material from 
use by such producer, or until the 
Office of Production Management 
may issue an order specifically relat- 
ing to the maintenance, repair and 
operation of the property and equip- 
ment of any type of producer. 

(a) Statement of Policy. It is the 
purpose of this Order to effectuate the 
policy of the Supply Priorities and 
Allocation Board in maintaining gov- 
ernmental, charitable and industrial 
property located in the United States, 
its territories and possessions, upon 
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adequate operating basis, without ex- 
pansion or improvement of facilities 
except where duly authorized or ap- 
proved. The terms and conditions of 
this Order are to be interpreted in 
conformity with this expressed pol- 
icy. 
(b) Definitions. 
(1) “Producer” means: 

( i) any governmental 
unit; 

(ii) any individual, part- 
nership, association, 
corporation, or other 
form of enterprise 
engaged in one or 
more of the following 
capacities to the ex- 
tent that it is so en- 
gaged or so acts: 

(a) manufacturing, 
processing, or 
fabricating; 

(o) warehousing— 
maintaining 
warehouses for 
storage or dis- 
tribution of any 
Material; 
wholesaling — 
acting as a dis- 
tributor of pro- 
ducts sold to 
manufacturers, 
wholesalers, re- 
tailers, or other 
persons not con- 
sumers. 
charitable insti- 
tutions — any 
charitableor 
eleemosynary in- 
stitution which is 
recognized as 
such for purposes 
of the Internal 
Revenue Laws of 
the United 
States. 
carriers — urban, 
suburban and in- 
terurban com- 
mon or contract 
carriers of pas- 
sengers of freight 
by electric rail- 
way, electric 
coach, motor 
truck, or bus, in- 
cluding terminals 
of | any of the 
foregoing; rail- 
roads, including 
terminals; ship- 
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of Buckeye 
Power Control 
Units 
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DIRT MOVING 


PULLING DOUBLE OR SINGLE LINE 
SCRAPER 


OPERATING WITH TRAILBUILDER OR 
BULLDOZER UNITS 


PULLING A THREE OR FIVE TOOTH 
RIPPER 


OPERATING A’ PUSHER BEHIND 
SCRAPER 


COMBINATIONS OF THE ABOVE 














JETT 
Qn O)- 
pR WITH TRIPOD ATTACHMENT 


PILE DRIVER 

POST PULLER 

POST SETTING 
CULVERT PLACING 


a oe e 
toapine AND untoapIne HAY == «6Cyt Them with Buckeye Power Control Units! 
neat OR lightning-fast, finger tip action and power to spare, put Buckeye Hoists 
loan pattie Waidit or ne ae on your tractors. They give you these cost-cutting advantages: 
"PAVEMENT BREAKER (with nut: » FIT ANY MAKE AND MODEL OF TRACTOR— Adaptors supplied for easy mounting 
cracker) fe —no cutting or drilling required. 
__.) CHOICE OF SINGLE OR DOUBLE DRUM—Single drum model operates bulldozer or 
Le oo ae single line equipment towed by tractor drawbar. Double drum model op- 
at oe erates double line scrapers, etc., or a combination of bulldozer and single 
Lee AS) SSS line equipment. 
—OR ‘MOIST ONLY . NO JERK ON LINE—Clutches and brakes take hold of load smoothly — no jerk- 
*s ing impact, thus smaller, less expensive cable can be used, that is %%” to 
1” in place of 5” and ;%” often used. 


SWINGING FAIRLEADS—S wing in excess of 180°- correct design minimizes cable wear. 


LONG LIFE BRAKE AND CLUTCH BANDS—Interchangeable, easily removable, 
molded block type, guaranteed unconditionally for 500 hours. 


EASY ADJUSTMENT—Only two simple adjustments required for each drum. 


EASY OPERATION—Controls placed in easy reach—minimum of effort required 
for fast action. 


CORRECT GEAR RATIOS—For best line speed. 
LOW CENTER OF LINE PULL—Keeps tractor in balance at all times. 
Complete specifications available on request. Write to Buckeye today. 


BUCKEYE TRACTION DITCHER COMPANY, Findlay, Ohio 





See other cost-cutting Buckeye 
Equipment on Page 28 


(2) 


(3) 


(4) 
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(5 


(6) 
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ping — commer- 
cial carriers of 
freight and pas- 
sengers by ocean, 
lake, river, or 
canal, including 


terminals; 
(f) Educational 
institutions (in- 


cluding voca- 
tional training) ; 

(g) printers and 
publishers; 

(h) radio — com- 
mercial broad- 
casting and com- 
munication; 

(i) telephone and 
telegraph com- 
munication, in - 
cluding wire 
services; 

(j) hospitals, clinics 
and sanatoriums; 

(k) petroleum — dis- 
covery, develop- 
ment and deple- 
tion of petroleum 
pools. 

“Material” means any 
commodity, equipment, ac- 
cessories, parts, assemblies 
or products of any kind. 
Subject to sub-paragraph 
(6) “Maintenance” means 
the upkeep of a Producer’s 
property and equipment in 
sound working condition. 
Subject to sub-paragraph 
(6) “Repair” means the 
restoration of a Producer’s 
property and equipment to 
sound working condition 
such property or equipment 
has been rendered unsafe 
or unfit for service by wear 
and tear, damage, destruc- 
tion of parts, or similar 
causes. 

Subject to sub-paragraph 
(6) “Operating Supplies” 
means any Material which 
is essential to the operation 
of the Producer’s business 
and which is consumed in 
the course of such business, 
including without limita- 
tion, fuel, lubricants, cata- 
lysts, and small perishable 
tools, Provided: it shall not 
include any Material which 
is physically incorporated, 
in whole or in part, into 
any product of the Pro- 
ducer, or into any Material 
which the Producer dis- 
tributes to or stores, trans- 
ports or services for an- 
other person. 

The terms “Maintenance,” 
“Repair,” and “Operating 
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Supplies,’ do not include 

Material. 

( i) for the improvement 
of a Producer’s pro- 
ducer’s property or 
equipment through 
the replacement of 
Material in the exist- 
ing installation with 
Material of a better 
kind, quality or de- 
sign; 

(ii) for additions to, or 
expansion of, such 
property or equip- 
ment; 

(iii) which is of a type not 
heretofore carried on 
the Producer’s books 
under “Mainte- 
nance,” “Repairs,” 
“Operating Supplies” 
or the equivalent. 

“Supplier” means any per- 
son with whom a purchase 
order or contract has been 
placed by a Producer or 
another Supplier for Ma- 
terial. 

( i) required by the Pro- 
ducer as operating 
Supplies or for the 
maintenance or Re- 
pair of his property 
or equipment, or 

(ii) to be physically in- 
corporated in other 
Material so required 
by the Producer. 


(c) Assignment of Preference Rat- 
ing. Subject to the terms of this Or- 
der Preference Rating A-10 is hereby 


assigned: 
(1) 


(2) 


to deliveries, to a Producer, 

of Material required by 

him as Operating Supplies 

or for the Maintenance or 

Repair of his property or 

equipment; 

to deliveries, to any Sup- 

plier, of Material 

( i) required by a Pro- 
ducer as Operating 
Supplies or for the 
Maintenance and Re- 
pair of his property 
or equipment, or 

( ii) to be physically in- 
corporated in other 
Material so required 
by a Producer. 


(d) Persons Entitled to Apply Perf- 


(1) 
(2) 
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erence Rating. The preference rating 
hereby assigned may be applied by 


a Producer; 

any Supplier provided de- 
liveries to a Producer or 
another Supplier are to be 
made by him, which are of 
the kind specified in para- 


graph (c) and have been 
rated pursuant to this 
Order. 


(e) Application of Preference Rat- 


ing. 


(1) A Producer or Supplier, in 


(2) 


order to apply the prefer- 
ence rating to deliveries of 
Material to him, must en- 
dorse the following state- 
ment on the original and 
all copies of the purchase 
order or contract for such 
Material manually signed 
by a responsible official 
duly designated for such 
purpose by such Producer 
or Supplier; 
“Material for Mainte- 
nance, Repair, or Oper- 
ating Supplies — Rating 
A-10 under Preference 
Rating Order P-22, as 
amended, with the terms 
of which I am familiar.” 
Such endorsement shall 
constitute a certification to 
the Office of Production 
Management that such 
Material is required for the 
purpose stated and that 
the application of the rat- 
ing is authorized by this 
Order. Any such purchase 
order or contract for such 
Material shall be restricted 
to Material the delivery of 
which is rated in accord- 
ance herewith. 
The Producer or Supplier 
placing any such rated 
purchase order or contract 
and the Supplier selling 
the Material covered there- 
by must each retain en- 
dorsed copies of such pur- 
chase orders or contracts, 
segregated from all other 
purchase orders or con- 
tracts, for a period of two 
years from the dates there- 
of for inspection by au- 
thorized representatives of 
the Office of Production 
Management. 


(f) Restrictions on Application of 
Rating. The preference rating hereby 
assigned shall not be applied 


(1) 


(2) 


(3) 





unless the Material to be 
delivered cannot be se- 
cured when required with- 
out such rating; 

by a Producer, to obtain 
deliveries greater in quan- 
tity, or on dates earlier, 
than required for the Op- 
eration, Maintenance or 
Repair of such Producer’s 
property or equipment; 

by a supplier, to obtain 
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Material for a delivery by 
him which has not been 
rated pursuant to this 
Order; 

) by any Producer or Sup- 
plier to obtain scarce Ma- 
terial the use of which 
could be eliminated with- 
out serious loss of efficiency 
by substitution of less 
scarce Material or by sim- 
plification of design. 


(g) Restrictions on Deliveries, 
Withdrawals and Inventory. 

(1) Except as provided in 
paragraph (g) (5), no Pro- 
ducer shall, during any 
Calendar Quarterly Period, 
accept deliveries (whether 
or not rated pursuant to 
this Order) of any items of 
material to be used as Op- 
erating Supplies or for 
Maintenance or Repair the 
aggregate dollar volume of 
which shall exceed 25% of 
the aggregate dollar vol- 
ume of the withdrawals of 
items of Material of the 
same class as carried on 
the Producer’s books from 
stores or inventory during 
the calendar year 1940. 
Except as provided in 
paragraph (g) (5), no Pro- 
ducer shall, at any time, 
accept deliveries (whether 
or not rated pursuant to 
this Order) of any item of 
Material to be used as Op- 
erating Supplies or for 
Maintenance or Repair un- 
til the Producer’s inventory 
and stores of items of Ma- 
terial of the same class, as 
carried on the Producer’s 
books, have been reduced 
to a practical working 
minimum. Such practical 
minimum shall in no case 
exceed the aggregate dol- 
lar volume of items of Ma- 
terial of the same class, as 
carried on the Producer’s 
books, in inventory and 
stores on December 31, 
1940, or, at the Producer’s 
option, at the close of the 
Producer’s fiscal year end- 
ing during the calendar 
year 1940. 

Except as provided in 
paragraph (g) (5), no Pro- 
ducer shall, during any 
Calendar Quarterly Period, 
make withdrawals from 
stores or inventory of any 
items of Material to be 
used as Operating Supplies 
or for Maintenance or Re- 
pair the aggregate dollar 
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volume of which shall ex- 
ceed the aggregate dollar 
volume of the withdrawals 
of such items of Material 
of the same class as car- 
ried on the Producer’s 
books, during the corre- 
sponding quarter of 1940, 
or, at the Producer’s op- 
tion, 25% of the aggregate 
dollar volume of the with- 
drawals of such items of 
Material of the same class 
as carried on the Pro- 
ducer’s books during the 
calendar year 1940. 
Notwithstanding the pro- 
visions contained in para- 
graph (g) (1), (2), and (3), 
a Producer may, upon ap- 
plication to and with the 
approval of the Director of 
Priorities, in any Calendar 
Quarter increase the ag- 
gregate dollar volume of 
deliveries accepted of Ma- 
terial for use for Mainte- 
nance and Repair or as 
Operating Supplies, with- 
drawals of Material for 
such use, or inventory of 
Material for such use over 
the aggregate dollar vol- 
ume of deliveries, with- 
drawals or inventory of 
Material for such uses 
during the last preceding 
corresponding Calendar 
Quarter proportionately to 
the increase of the volume 
of goods or services pro- 
duced or rendered by him 
in such quarters. 
Restrictions contained in 
paragraphs (g)(1), (2), 
and (3) shall not apply to 
any Producer during any 
Calendar Quarterly Period 
in which the total volume 
of his purchases or with- 
drawals of Material for 
Maintenance, Repairs, and 
Operating Supplies does 
not exceed $2,500. 


(h) Audits and Reports. 
(1) Each Producer or Supplier 
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who applies the preference 
rating hereby assigned, 
and each person who ac- 
cepts a purchase order or 
contract for Material to 
which the preference rat- 
ing is applied, shall submit 
from time to time to an 
audit and inspection by 
duly authorized represen- 
tatives of the Office of 
Production Management. 

Each such Producer or 
Supplier shall execute and 
file with the Office of Pro- 


duction Management such 
reports and questionnaires 
as said Office shall from 
time to time request. No 
such reports shall be filed 
until such time as the 
proper forms are pre- 
scribed by the Office of 
Production Management. 
(i) Utilities and Mines Excepted. 
This Order is not applicable to any 
Utility defined as a Producer in Pref- 
erence Rating Order No. P-46 (sec- 
tion 978.1), nor to any Mine as de- 
fined in Preference Rating Order No. 
P-56 (section 982.1). The Director of 
Priorities may from time to time spe- 
cifically except further classes of 
Producers from this Order by specific 
direction. 


(j) False Statements and Penalties. 
Any person who applies the prefer- 
ence rating hereby assigned in wilful 
violation of the terms and provisions 
of this Order or wilfully falsifies any 
records which he is required to keep 
by this Order, or who obtains a de- 
livery of Material by means of a ma- 
terial and wilful misstatement will be 
forbidden to further apply said rat- 
ing. Such person may also be prohib- 
ited from obtaining further deliveries 
of Material under allocation and be 
deprived of any other priorities as- 
sistance. The Director of Priorities 
may also take any other action 
deemed appropriate, including the 
making of a recommendation for 
prosecution under section 35A of the 
Criminal Code (18 U.S. C. 80). 

(k) Revocation or Modification. 
This Order may be revoked or 
amended by the Director of Priorities 
at any time as to any Producer or 
Supplier. In the event of revocation, 
or upon expiration of this Order, de- 
liveries already rated pursuant to this 
Order shall be completed in accord- 
ance with said rating, but no appli- 
cations of this rating to any other 
deliveries shall thereafter be made by 
the Producer or Supplier affected by 
said revocation or expiration. 

(lL) Effective Date. This Order shall 
take effect immediately, and unless 
sooner revoked shall expire on the Ist 
day of April, 1942. 

(P. D. Reg. 1, Aug. 27, 1941, 6 F. R. 
4489; OPM Reg. 3 Amended, Sept. 2, 
1941, 6 F. R. 4865; E. O. 8629, Jan. 
7, 1941, 6 F. R. 191; E. O. 8875, Aug. 
28, 1941, 6 F. R. 4483; sec. 2(a) , Public 
No. 671, 76th Congress, Third Session, 
as amended by Public No. 89, 77th 
Congress, First Session; sec. 9, Public 
No. 783, 76th Congress, Third Ses- 
sion.) 


Issued this 16th day of October, 1941. 


Donald M. Nelson, 
Director of Priorities. 
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11,000 “Jeeps” Could be Made from Steel 
Conserved by Preformed Wire Rope 


% More and more. preformed wire rope is being demanded 


by American industry because it lasts longer—reduces fre- 
quency of machine shutdowns for replacements—steadies 
production—is easier and safer to handle. Therefore, it 
saves both time and money. 


That is reason enough for its specification during normal 
times. But these are not normal times. Today preformed wire 
rope is a national necessity because, through lasting longer, 
it conserves steel which America vitally needs. 


For instance, the steel conserved this year by the longer 
service of preformed wire rope would be enough to build 
more than 11,000 United States Army reconnaissance cars. 


Preformed wire rope benefits both you and the Nation. 





Ask Your Own Wire Rope Manufacturer or Supplier 
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A New Dress 


ITH this issue you see a new 
dress on Roaps AND STREETS. This 
new dress was put on, not because the 
old one was worn out or out of style, 
but because we think it advisable to 
change styles or dresses occasionally. 
Look it over and send us your com- 
ments or criticisms on the style or 
makeup. Can you read the type eas- 
ily? If not, what change do you sug- 
gest? 

Can you readily discern the end of 
an article? What, if any, changes 
would you make if you were design- 
ing the pages or preparing the pic- 
tures? Are there enough pictures in 
the book to make it attractive to you? 
Are the pictures big enough or are 
they too big? 

We would be very pleased to get 
your comments on the new dress and 
we’re not necessarily fishing for bou- 
quets either. If you like the new dress, 
of course we’re glad to know it. If 
not, we want to know that also, and 
why. Please write promptly. 


vw 


Priority Status of 
Maintenance and Repairs 


HORTLY after the beginning of 

the operation of the priorities 
system the American Road Builders’ 
Association brought to the attention 
of the Office of Production Manage- 
ment the vital necessity of making 
provision for the adequate mainte- 
nance of streets and highways during 
the emergency. Since then it has been 
in continuous contact with them in 
an endeavor to have established a 
procedure which would provide ap- 
propriate priority assistance for the 
carrying on of essential maintenance 
operations. At the very outset the 
OPM recognized the necessity of af- 
fording some such assistance but ap- 
parently were unable to determine a 
method whereby the numerous ad- 
ministrative problems would be over- 
come. As far back as August 8 a 
maintenance and repair order was is- 
sued by the OPM only to be recalled 
two days later. Since then numerous 
schemes have been offered and sev- 
eral actually put into effect. More re- 
cently the OPM issued Preference 
Rating Order No. P-22 for repairs, 
which included highway maintenance, 
and shortly thereafter amended this 
order so as to provide a limited blan- 
ket rating of A-10 for repairs, main- 
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tenance and supplies for numerous 
industries and governmental agencies. 
Included in order P-22, amended, are 
highway agencies, federal, state and 
local. 

Although sufficient time has not 
elapsed since the issuance of P-22 
to definitely determine its effective- 
ness the American Road Builders’ As- 
sociation is nevertheless of the opin- 
ion that it is inadequate in definite 
particulars. In the first place, the 
A-10 rating assigned by this order 
could not be used to obtain mainte- 
nance equipment even though the 
same constituted a replacement. Fur- 
thermore it is evident that the A-10 
rating-would not be sufficient to ob- 
tain necessary delivery of certain crit- 
ical items, and certainly would not be 
adequate to provide immediate deliv- 
ery of parts for emergency repair. 
Accordingly, the ARBA addressed a 
communication to the OPM pointing 
out the inmadequancy of Preference 
Rating Order P-22 and urging consid- 
eration of a special highway mainte- 
nance order which would provide the 
necessary priority assistance. 


Meanwhile, by an interpretation of 
the Assistant General Counsel of the 
OPM, the application of Preference 
Rating Order P-22 was broadened so 
as to include the purchase of new 
equipment where such constituted a 
replacement only. In no case, how- 
ever, can the order be used for ob- 
taining equipment which would rep- 
resent an expansion of present high- 
way maintenance equipment inven- 
tory. Although this interpretation is 
of material assistance it is by no 
means sufficiently broad to meet all 
requirements. 


As given elsewhere in this issue, the 
OPM issued an amended P-22 order 
which was much broader in its ap- 
plication than the original one. Nev- 
ertheless, a careful study of the 
amended order readily indicated that 
it is still inadequate to provide for 
essential highway maintenance oper- 
ations. Therefore, the American Road 
Builders’ Association again pressed 
the point with the OPM, insisting on 
the necessity of a special highway 
maintenance order. It has been the 
association’s contention throughout 
negotiations with OPM that because 
of the magnitude of the problem and 
its many ramifications the only real 
solution would be an order directed 
specifically to highway maintenance. 
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Plans are in the making for a bet- 
ter solution to the problem and cer- 
tain action has already been taken 
with regard to one specific mainten- 
ance operation. Further priority as- 
sistance may be provided in the form 
of a new order. 
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More Water or Less? 


OIL compaction practice is inti- 

mately tied up with all of the 
equipment used in grading procedure, 
including digging, hauling, spread- 
ing and mixing, as well as rolling 
or compacting equipment. We com- 
pact to get a denser structure. Too 
often emphasis is erroneously placed 
on moisture content. For every weight 
and type of roller and combination of 
construction equipment there is an 
optimum moisture content for great- 
est density. That optimum in most 
cases is something other than “Proc- 
tor” optimum. 

Maximum compaction can be ob- 
tained with a minimum amount of 
work at an “optimum moisture 
content,” but the same degree of 
compaction can be obtained, and 
sometimes very much cheaper with 
more work, or the employment of a 
different type of equipment, at mois- 
ture contents below or above the op- 
timum. The important conclusion to 
be drawn from these statements is 
that moisture content and equipment, 
working together, must be used as a 
means to a desired density. The con- 
verse has been too often a governing 
principle—too often a Proctor opti- 
mum moisture content is determined 
and construction procedure regulated 
so as to employ the indicated mois- 
ture content. 


Greatest density can often be ob- 
tained merely by the vibratory ef- 
fect of construction equipment. In 
other cases rolling must be employed 
in conjunction with construction 
equipment. Only by performing an 
experiment with the local material 
and the equipment to be used can 
the water content for lowest compac- 
tion cost be determined. 


Job economics will determine 
whether more passes of a roller or 
other equipment should be required, 
whether the earth should be placed 
in thinner layers, or whether water 
should be added or subtracted until 
the desired compaction density is ob- 
tained with the least cost. 








* In trucks, too 






* There’s something NEW for ’42! 

















“Easy-Shift” is a new, thoroughly tested and road-proved development in 
Timken 2-Speed Double Reduction Drive Axles. Timken “Easy-Shift” not 
only makes shifting unbelievably easy for manual control but makes it 
possible, for the first time, for truck manufacturers to offer remote control 
power shifting—vacuum, compressed air or mechanical! 

“Easy-Shift” results in the elimination of speed loss in shifting on up- 
grades, does away with shock load from sudden clutch engagement, and 
materially adds to all-around truck driving ease. Simple in principle—it 
permits instantaneous engagement of the shift collar with the desired pinion 
at synchronized speeds. 

Watch for truck manufacturers’ announcements of power shifting in con- 
nection with Timken “Easy-Shift” on new 2-Speed models for ’42! Ask your 
truck dealer, then specify Timken 2-Speed Double Reduction Axles with 
“Easy-Shift” when you buy! They’re yours for Easy Shifting! 


THE TIMKEN-DETROIT AXLE COMPANY, DETROIT, MICHIGAN 
WISCONSIN AXLE DIVISION, OSHKOSH, WISCONSIN 
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ONTRACTORS are urged to 
C read the administrative mem- 
orandum, following herewith, 
issued by the U. S. Public Roads Ad- 
ministration. It deals with priority 
ratings and procedures for obtaining 
materials and equipment under vari- 
ous conditions. 
In line with the broad plan of as- 


sistance to highway construction out- . 


lined a letter of intent addressed on 
August 30 by the Priorities Division 
to Thomas H. MacDonald, Commis- 
sioner of Public Roads Administra- 
tion, Priorities Director Nelson made 
available October 18 Preference Rat- 
ing Order P-19-e, which establishes 
control procedures for the assignment 
of priority assistance to approved 
road-building projects. Henceforth 


Preference Rating Procedure Applying to 
Highway Projects 


the P-9-a order, originally used, will 
be discarded entirely insofar as high- 
way projects are concerned with the 
exception of force account projects. 
The new order sets up a somewhat 
different approach, whereby the pref- 
erence rating is extensible in the first 
instance only by the Public Roads 
Administration or a State Highway 
Department. This is designed to pro- 
vide control by a responsible public 
body, and to prevent unwise or un- 
necessary extensions of the rating. 
The Priorities Division will issue to 
the Public Roads Administration, or 
to a State Highway Department, the 
original order extending preference 
ratings to a road-building project, 
which the Administration or Depart- 
ment has approved. The preference 


ACCEPTANCE 


PREFERENCE RATING ORDER NO. P-19e 





Serial No. 


To 3e Signed by an Authorized Official, and Returned to the 





Pivision of Prioritics, Offico of Production Managomont, 





Washington, De ce, by the Supplier, before he Applics the 





Proforonce Rating ASSi,;ned by the Foregoing Order. .\ Supplier 





must Specify in the Acceptance the Name and Addross of the Person 





who furnishod hin with a Copy of the Order. 





(Before sogning this Acceptance, read carocfully sections (c), (d) 


and (oc) of the foregoing Order.) 


The Supplier named below hereby accepts Prefcrence Rating Order 


No, Pe19c, Scrial No. 3 


ond certifies to the Director of 


Priorities of the Office of Production Management that he is entitlod 
to apply the preference rating assigned by said Order in accordance 


with its terms. 


A copy of the foregoing Order was furnished to tho Undersigned 


Supplier by 


» Whose address is 








Datod this day of 








By 


~ Legsl Namo of Supplier 





Neme and Title of (uthorized Individual 





Address of Supplier 





(Section 35 (A) of the Criminal Code, 18 U.S.C. 80, makes it a criminal 
offense to make a false statemont or ropresentation to any Department 


or Agency 
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f the United States as to any matter within its jurisdiction.) 


(Additional copies of this Order may be reproduced photographically.) 
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rating so assigned may be applied to 
deliveries to a contractor only by ac- 
tion of the Department or Adminis- 
tration, which will furnish one copy 
of the order to each of the Suppliers 
with whom the contractor has placed 
a purchase order for material to the 
delivery of which the Department 
elects to assign the rating. 

Thus, under the new procedure, it 
is no longer possible for a State High- 
way Department to assign a prefer- 
ence rating to a contractor in order 
to obtain material essential for the 
project in question. Briefly, the pro- 
cedure will be that the contractor will 
submit his requirements to the State 
Highway Department, together with 
a certification as to need. The high- 
way department will then grant an 
extension of the particular rating ap- 
plicable. In no case can the rating 
be extended to the contractor him- 
self. In the case of equipment, orders 
should be placed by the contractor 
against the manufacturer instead of 
a distributor. Otherwise, the distrib- 
utor would be unable to assign the 
rating to the manufacturer because 
such is allowed only in cases where 
the material is physically incorpo- 
rated in the project. However, the 
procedure does allow the order to be 
Placed through a distributor even 
though it is made out to the manu- 
facturer. Where possible, the con- 
tractor will be required to rent equip- 
ment. 

A Supplier, in order to apply the 
preference rating to deliveries to him, 
must execute an acceptance of the 
order and file it with the Priorities 
Division, and furnish one additional 
copy of the order, signed in the same 
manner, to each of his Sub-Suppliers. 
The rating will be assigned to deliv- 
eries, from the first Supplier to a 
contractor, of all material and equip- 
ment necessary to a highway con- 
struction job, but in the case of orders 
placed by a Supplier with a Sub-Sup- 
plier, the rating may be assigned only 
to materials which will be physically 
incorporated in the project. Accord- 
ingly, under the new procedure it will 
be impossible for a manufacturer of 
equipment to extend the rating to his 
Suppliers as is possible under a P-19-a 
order. 

Differing from Preference Rating 
Order P19-a, originally used, the new 
order assigns ratings for all material 
and is not limited to items appearing 
on the Priorities Critical List. The 
Public Roads Administration memo- 
randum on this follows: 








Keep your investment down by having © 
Koehring on your job .-- quickly convertible 
for all work -- - one machine for all jobs- 
Use it for excavating of all types - -- shovel, 
clamshell, or dragline .-- handling mate- 
rial, steel, piling, concrete buckets, forms. 
Easy steering and moving in tight spots, 
accurate boom control, stable operation, 
and quick moves on or between work loca- 
tions are Koehring advantages for speeding 
up the work and increasing profit. Increase 
your profit with an All Purpose Koehring- 


KOEHRING co: Milwaukee, Wis. 


Third drum for pile drivi 
can be mevelicd fos Gat 
ging in piles to the leads 
. + « operated by ind. 
pendent friction ‘clutch. 


Fn > —— 
¥ ‘O 


% 
4q 








HEAVY 
DUTY CONSTRUCTION EQUIPMENT 
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PD-21 (Carry report forward upon P)-81 Follow Sheets) 
(This form may be reproduced by reporting firm) 


TO: DIRTCTOR OF PRIOCRITIFS, 
OFFICE OF PRODUCTION HANAGUONT 
WASHINGTON, D. C. Attention: B.R.& S. 


Sheet Wo. 1 of 
Report for 'o 
wnding » 1% . 


sheets, attached, 


REPORT CF PHOF"REMCZ RATED PURCHAST ORDSRS PLACTD WITH SUF PLITRS 
PURSUANT TO FRIORITICS DIVISION CRDT No. » Serial Vo, 





| 


Tdert ification of PRODUCER to whom ORDSN was Issued gy 





‘Fame of Producer 


Wddress of Producer ~ 














Name and Address of Supplier] 1s sup- | Items Ordered: Give generally un- Unit Total Value [Nelivery schedule 
(or subcort. racter) plier a dervtood description rather than | Quantities/of cach entry|arreed to by sup- 
manufac-| detailed spocifications or cata- plier(or subcon- 
turer? _| log number, tractor.) 
- ——————— NN eee Sn -— 





























EIR WE. 

















The uniersigned, pursuant to Priorities Division Order No. 


» Copy or Serial Fo, phereby certifies to the tir- 


ector of Priorities of the Office of Production Managanent, report, set forth upon sheets, of which this 
certification appears upon the first, contains a true and correct description of all of the contracts or purchase orders for 
deliveries to which the rating assigned by said Order has been applicd during the specificd report period; and that said 


applications wore mde in accordance with the provisions 0: said Order, 


» by 








Legil Name of Reporting Firm — 
Address: 


Signature of Authorized ageort Title 


fection 35fa) of the United States Criminal Code, 18 U.S.C.4, 80, makes it a criminal offense to mke @ false statomont or 
representation in any matter within the jurisdiction of any department or agency of the tmited States. 


General Administrative Memorandum 
No. 136 
(Supplement to General Adminis- 
trative Memorandum No, 134 issued 
September 2, 1941) 
Date: October 23, 1941 
Subject: Preference Rating Procedure 
Applying to Highway Projects 

The Priorities Division, Office of 
Production Management, has made 
available Preference Rating Order No. 
P-19e, a copy of which follows, which 
will replace all P-19a’s issued for 
highway projects let to contract. P- 
19a will continue in use on projects 
undertaken by force account methods, 
or on construction projects for which 
the highway department purchases 
material or equipment, such as State 
sponsored WPA projects. No change 
in the procedure prescribed for pre- 
paring and submitting applications 
for preference ratings is entailed by 
reason of the new Order, except that 
applications must be submitted sepa- 
rately for contract and for force 
account work. 


As rapidly as possible P-19e’s will 
be issued by the Office of Production 
Management to replace P-19a’s al- 
ready issued, revoking the P-19a’s, as 
provided for in paragraph (i) of the 
P-19a Order. The State highway de- 
partments should forward direct to 
the Washington office of the Public 
Roads Administration at the earliest 
possible date a list of the project 
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numbers for those projects involving 
force account work included on each 
P-19a issued to them, identified by 
the serial number on the P-19a. In 
addition, all applications submitted 
to date should be reviewed by the 
highway department and a report 
submitted on those projects which 
are being or will be undertaken by 
force account. Projects which involve 
both contract and force account work 
should be specifically noted in order 
that they may be included on both a 
P-19a and a P-19e. State highway de- 
partments should take this opportu- 
nity to call to the attention of the 
Public Roads Administration any er- 
rors made in preparing the original 
Forms P-19a. 


Use of Preference Rating 
Order No. P-19e 


Upon receipt of the Order, the De- 
partment should make photographic 
reproductions, either by photostating 
or by multilithing. 

It is not necessary for the Depart- 
ment to sign and return an accept- 
ance of this Order to the Office of 
Production Management, nor is it 
necessary to the Department to sign 
the acceptance before serving on a 
Supplier. If a Supplier finds it neces- 
sary to apply the preference rating 
to deliveries to him of materials to 
be physically incorporated into the 
project, he must first execute a copy 
































(This form my be reproduced by reporting firm) 
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of the Order by signing the accept- 
ance sheet and forwarding this sheet 
only to the Projects and Blanket Sec- 
tion, Division of Priorities, Office of 
Production Management, Washington, 
D. C.; and second, accompany his 
order to his Supplier with a copy of 
the Order with a signed acceptance. 

Contractors shall submit to the 
Department two copies of all pur- 
chase orders for Materials (as de- 
fined in the Order) on which priority 
assistance is necessary. The Depart- 
ment will forward one copy of the 
purchase order to the Supplier to- 
gether with a copy of the Preference 
Rating Order if the desired Material 
is essential to the completion of the 
project. It will not be necessary for 
the Department to serve more than 
one copy of a particular Preference 
Rating Order on a particular Sup- 
plier, but subsequent purchase orders 
of Contractors must be endorsed by 
the Department (not the Contractor) 
with the serial number of the Order 
and the date it was first served on 
that Supplier. 


This Order may be applied ONLY 
BY THE DEPARTMENT to deliveries 
of Materials to a Contractor; or by 
a Supplier to deliveries to that Sup- 
plier, as defined in the Order. It may 
be applied to any purchase order for 
material which will be physically in- 
corporated into the project, and is 
thus not limited to items on the Pri- 
orities Critical List as is the P-19a. 
Although the P-19e Order may be is- 
sued by the Department to obtain 
delivery of any required Material to 
the Contractor, it may not be used by 
a Supplier to obtain delivery of Ma- 
terials to him that will not be physi- 
cally incorporated into the project. 

The order may not be used to cover 
purchases by Contractors of new 
equipment, if similar equipment is 
available by leasing, renting or other- 
wise on a temporary basis. Contrac- 
tors should certify to the State high- 
way department regarding their in- 
ability to rent equipment at the time 
the purchase order is submitted. 

When necessary to use the Order 
to obtain delivery to a Contractor of 
new equipment or repair parts, or 
other Material that will not be physi- 
cally incorporated into the project, 
the Contractor should be requested 
to place his order with the producer 
or manufacturer because the rating 
assigned by the P-19e is not extend- 
ible by the Supplier of such Material. 
A Contractor’s purchase order may be 
placed with the manufacturer through 
a@ local distributor. 

Paragraph (f) of the Order de- 
scribes the reports and records that 
must be kept by the Department and 
all Suppliers making use of the Or- 









This typical Mississippi highway scene’might be 
in New York or Pennsylvania or Wisconsin! 
For in any state, on any terrain, for all types of 
roads, Pittsburgh Safety Highway Guard affords 
all the factors of strength, shock-distributing 
resilience, and high visibility, essential to max- 
imum safety, day or night. Yet its great strength 
is combined with a streamline beauty that never 
mars the road-side landscape. In addition to 


FOR MAXIMUM PROTECTION ANYWHERE! 


Mississippi 


its superior effectiveness and appearance, plus 
values of installation economies and low main- 
tenance cost make it an increasing favorite with 
highway authorities and the public alike. Write 
for circular No. 116 for complete information. 


RRS ta nena a8 
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der. Accompanying this is a copy of 
PD-81 and PD-81-Following Sheet, to 
be used in reporting each month to 
the Division of Priorities on the use 
of the Order. These forms may be 
reproduced by the Department and 
the Suppliers. Monthly reports by the 
Department should be submitted 
through the District Engineer of the 
Public Roads Administration, and 
those for the Suppliers direct to the 
Priorities Division. Reports from De- 
partments should be transmitted in 
duplicate to the Washington Office of 
the Public Roads Administration. 
OFFICE OF PRODUCTION 
MANAGEMENT 
PRIORITIES DIVISION 
PREFERENCE RATING ORDER 
NO. P19e 
MATERIAL ENTERING INTO THE 
CONSTRUCTION OF ROAD 
PROJECTS 
To: 
Name of Department 


RS it 5) oe ia ale en eaiae sare 
PREFERENCE RATING ORDER. For 
the purpose of facilitating the ac- 
quisition of Material for the construc- 
tion of Road Projects (as hereinafter 
defined) a preference rating is hereby 
assigned to deliveries to the Contrac- 
tor and to his Suppliers upon the fol- 
lowing terms: 
(a) Definitions. 

(1) “Department” means the 

Federal, State or Territor- 
ial agency to which this 
Order is addressed above. 
‘“‘Road Profect”’ means 
(statement of type of work 
and project numbers cov- 
ered). 
“Contractor” means any 
person who has entered in- 
to a contract with the De- 
partment for the construc- 
tion of the Road Project. 

“Supplier” means any per- 

son with whom a contract 
or purchase order has been 
placed for delivery. 

(i) to the Contractor, of 
Material which will be 
physically incorporat- 
ed into, or is otherwise 
necessary to the Con- 
tractor for use by him 
in constructing the 
Road Project, or 
to another Supplier, of 
Material which will be 
physically incorporat- 
ed into the Road Proj- 
ect. 

‘‘Material’’ means any 

commodity, equipment, ac- 

cessories, parts, assemblies 

or products of any kind. 
(b) Assignment of Preference Rat- 
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ing. Preference rating 
hereby assigned to deliveries. 

(1) to the Contractor, of Ma- 
terial which will be physi- 
cally incorporated into, or 
is otherwise necessary to 
the Contractor for use by 
him in constructing, the 
Road Project; and 
to another Supplier, of Ma- 
terial which will be physi- 
cally incorporated into the 
Road Project. 

(c) Persons Entitled to Apply Pref- 
erence Rating. The preference rating 
hereby assigned may be applied to: 

(1) The Department. 

(2) Any Supplier who has been 
furnished with a signed 
copy of this Order in the 
manner specified in para- 
graph (d). 

(d) Application of Preference Rat- 
Rating. 

(1) The preference rating 
hereby assigned may not 
be applied to deliveries to 
a Contractor except by the 
Department. In order to 
apply the preference rat- 
ing to deliveries to a 
Contractor, the Depart- 


ment must furnish one 
copy of the Order to 
each of the Contractor’s 
Suppliers with whom the 


Contractor has placed a 
contract or purchase order 
for Material to the deliv- 
ery of which the Depart- 
ment elects to apply the 
preference rating. 
Any Supplier, in order to 
apply the preference rat- 
ing to deliveries to him, 
must 
(i) execute a copy of this 
order by signing the 
acceptance at the end 
hereof and file such 
signed copy with the 
Division of Priorities, 
and 
furnish one additional 
copy of this Order, 
signed by him in the 
same manner, to each 
of his Suppliers with 
whom he has placed a 
contract or purchase 
Order for Material to 
the delivery of which 
he elects to apply the 
preference rating. 
After the Department or 
any Supplier has furnished 
one such copy to a particu- 
lar Supplier, he need fur- 
nish no additional copy to 
that Supplier to cover any 
subsequent deliveries of 
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Material entering into the 
Road Project. 
The Department or any 
supplier who has applied 
the rating shall identify 
subsequent purchase orders 
which are covered by the 
rating by specifying there- 
on the number and serial 
number of this Order and 
the preference rating here- 
by assigned. 

(e) Restrictions on Use of Rating. 
The preference rating shall not be 
applied. 

(1) unless the Material to be 
delivered cannot be se- 
cured when required with- 
out such preference rat- 
ing. 
to obtain deliveries greater 
in quantity, or on dates 
earlier than required for 
the completion on sched- 
ule, of the Road Project, 
or than required in order 
to make deliveries on 
schedule of Material which 
will be physically incorpo- 
rated into the Road Proj- 
ect, 
to purchase orders or con- 
tracts for the purchase of 
machinery or equipment 
by any Contractor, if such 
machinery or equipment is 
obtainable by lease, rental, 
or otherwise for a tempo- 
rary period, or 
to obtain deliveries of Ma- 
terial to a Supplier which 
will not be physically in- 
corporated into the fin- 
ished Road Project, or 
by any Supplier unless re- 
quired to complete a deliv- 
ery by him which has been 
rated pursuant to this Or- 
der. 

(f) Reports and Information. 

(1) The Department and each 
Supplier who applies the 
preference rating hereby 
assigned shall keep and 
preserve for a period of at 
least two years accurate 
and complete records and 
information concerning: 

( i) All applications of 
such preference rat- 
ing, including the 
kinds, values, quanti- 
ties and delivery dates 
of Material covered 
by each such applica- 
tion, together with 
the name and address 
of each Supplier to 
whose deliveries of 
Material the rating 
has been applied. 





Lh Als f iff, 
PAVING BREAKER 


AND WHAT GOES WITH IT 


Pictured here is the popular model C7, weight, 80 pounds. For 
all-around work in breaking up paving, for demolition jobs, 
frost breaking, for shale and hard ground, for large lumps 

of coal or iron ore—for numerous tasks of similar nature 
—this Cleveland C7 has long been a favorite. Note the 
clean, smooth lines, indicative of the way the C7 does its 






















work. It’s economical in air consumption and in spare 
haven’t run a Cleveland C7. 

Besides the Model C7 here shown, there are three : ‘ : : 

other sizes in the complete Cleveland line, C9 at 82 [oe be ; : : 

pounds, Cll, weighing 58, and the powerful little C10 “s 0 in 

at 35 pounds. Sheeting Driver Attachment available for ; 

“Getting the Maximum Performance out. of Your Paving iy : . 

Breaker.” Some of the standard tools needed for paving breaker operation. 


parts requirements. You have missed something if you 
the three large Types. Ask for our Bulletin entitled— 
, They are always in stock, ready for i diate shi 3 
Let us suggest your whole Paving Breaking outfit. It’s the ’ ee ee eee eer 
way to satisfactory and economical completion of your job. 


BRANCH OFFICES 








Birmingham, Ala. Los Angeles, Calif. 
Berkeley, Calif. Milwaukee, Wis. 
Boston, Mass. New York, N. Y. 

Buffalo, N. Y. Philadelphia, Pa. 
Butte, Mont. Pittsburgh, Pa. 
Chicago, Ill. Richmond, Va. 

Cincinnati, Ohie Salt Lake City, Utah 

Dallas, Texas St. Louis, Mo. 
Detroit, Mich. Victor, Cole. 

El Paso, Texas Wallace, Idaho 

Ironwood, Mich. Winchester, Ky. 


CANADIAN DISTRIBUTORS 
PURVES E. RITCHIE & SON, Ltd. Cleveland “VERIBEST” Air Hose, with Cleveland Coup- 


658 Hornby St., Vancouver, B. C. lings and hose clamps. This equipment saves on air, 


WHITEHALL MACHINE & TOOLS, Itd. and keeps your paving breakers doing their best work. 
Galt, Ontario 


LEADERS IN DRILLING EQUIPMENT 
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(ii) Inventories and 
stocks on hand of 
Material of the kind 
covered by such ap- 
plication of the rat- 
ing. 

(iii) Contracts and pur- 

- chase orders on his 
books, including de- 
livery schedules, for 
Road Projects, or for 
Material which will 
be physically incorpo- 
rated into the Road 
Project. 

The Department and each 

Supplier who applies the 

preference rating shall file 

reports containing such in- 
formation concerning the 
matters specified in para- 
graph (f) (1) above, and 
concerning any other per- 
tinent matters, with the 

Division of Priorities, Office 

of Production Manage- 

ment, as shall, from time 
to time, be required by said 

Division. Until further or- 

der, such information shall 

be furnished to the Divi- 

sion of Priorities on or be- 

fore the 15th day of each 
month by the Department 
and by each Supplier on 

Form PD-81. 

The Department and each 

Supplier who applies the 

preference rating shall 

submit, from time to time, 
to an audit and inspection 
by representatives of the 

Division of Priorities con- 

cerning the matters speci- 

fied in paragraph (f) (1), 

above. 


(g) False Statements. Any Person 
who wilfully falsifies records to be 
kept or information to be furnished 
pursuant to this Order may be pro- 
hibited by the Director of Priorities 
from receiving further deliveries of 
any Material subject to allocation by 
the Director of Priorities, and the Di- 
rector of Priorities may also take any 
other action deemed appropriate, in- 
cluding a recommendation for prose- 
cution under section 35-A of the 
Criminal Code (18 U.S.C. 80). 


(h) Revocation or Modification. 
This Order may be revoked or 
amended by the Director of Priorities 
at any time as to the Contractor or 
any Supplier. In the event of revoca- 
tion, deliveries already rated pursuant 
to this Order shall be completed in 
accordance with said rating, unless 
the rating has been specifically re- 
voked with respect thereto. No addi- 
tional applications of the rating to 
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any other deliveries shall thereafter 
be made by the Contractor or Sup- 
plier affected by such revocation. 

(i) Effective Date. This Order shall 
take effect immediately, and, unless 
sooner terminated, shall expire the 
—— day of —___., 194—. 

(P. D. Reg. 1, Aug. 27, 1941, 6 F. R. 
4489; O. P. M. Reg. 3 Amended, Sept. 
2, 1941, 6 F. R. 4865; E. O. 8629, Jan. 
7, 1941, 6 F. R. 191; E. O. 8875, Aug. 


26, 1941, 6 F. R. 4483; sec. 2 (a), Pub- 
lic No. 671, 76th Congress, Third Ses- 
sion, as amended by Public No. 89, 
77th Congress, First Session; sec. 9, 
Public No. 783, 76th Congress, Third 
Session.) 

Issued this .... day of 


Donald M. Nelson, 
Director of Priorities. 


About Contractors and Their Jobs 


St. Louis Area 
REPORTED BY 


0. B. AVERY 


DEFENSE PLANT AT GRANITE 
CITY, ILLINOIS.—Plans for another 
huge defense plant for the St. Louis 
area—a $14,000,000 project for manu- 
facture of steel armor plate for tanks 
—was announced in Washington. 
Federal Loan Administrator Jesse 
Jones said that the Defense Plant 
Corporation had authorized a lease 
agreement with the General Steel 
Castings Corporation of Eddystone, 
Pa., for erection of the plant on 
ground adjoining the site of the cor- 
poration’s Commonwealth Division 
plant at Granite City. Preliminary 
work on the project, which will oc- 
cupy a site of about 100 acres, has 
started. Land and buildings for the 
plant, which, it is estimated, will em- 
ploy about 1500 men, are figured at 
$3,268,400, while equipment will cost 
an estimated $10,731,600. Major items 
in the equipment will be giant elec- 
trical furnaces to melt steel for the 
plate castings. 


v 


SIXTY PER CENT DECLINE PRE- 
DICTED IN NON-DEFENSE BUILD- 
ING. — Non-defense construction in 
the United States will be cut about 
60 per cent next year because critical 
materials must be allocated for mili- 
tary and naval needs, experts of the 
Office of Production Management say. 
They issued this forecast on civil 
building prospects after the Supply 
Priorities and Allocation Board had 
prohibited the use of such vital ma- 
terials as steel, copper, bronze, brass 
and aluminum on construction pro- 
jects not deemed necessary to na- 
tional defense or to public health and 
safety. The volume of non-defense 
construction in 1942, they say, may 
not exceed $2,000,000,000, compared 
with $5,000,000,000 this year. 

Building construction of all kinds 
is expected to drop from $11,200,000,- 
000 to about $8,500,000,000, or about 
one-fourth. However, defense con- 
struction, now accounting for about 
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44 per cent of all building, is ex- 
pected to increase to more than 75 
per cent. 

Ww 

CONTRACTS AWARDED AND 
LOW BIDDERS ON ILLINOIS 
WORK. — Keeley Bros. Contracting 
Co., E. St. Louis, Ill., were awarded 
contract at $23,068.00 for the con- 
struction of 8000 feet of sewer lines 
in Millstadt, Illinois. 

Concord Construction Co. (G. L. 
Tarlton Co.), St. Louis, Mo., were 
awarded contract resurfacing in East 
St. Louis, Illinois, at $95,323.00; they 
were also awarded contract at $74,- 
517.00 for surfacing at Belleville, Il. 

Harry Riley, Shelbyville, Illinois, 
was awarded contract at $14,621.00 
covering 10,8039 miles of 18’ gravel 
or crushed stone surfacing in Shelby- 
ville, Til. 

Donovan Contracting Co., St. Paul, 
Minn., were awarded contract for 
REA lines in Steelville, Illinois, their 
bid being $297,089.00. 

Among those awarded contract on 
bids taken September 12th by the 
Illinois State Highway Department 
were the following: 

Keeley Bros. Contracting Co., E. 
St. Louis, Ill., 0.91 miles of 22’ con- 
crete pavement for reconstruction 
north of Waterloo in Monroe County, 
Route 3—$56,334.00. 

J. M. Driscoll, Decatur, Ill., .30 
miles of 27’, 47’ and various sand- 
stone rock asphalt binder course in 
Montgomery County, Route 16—$12,- 
353.00. 

CONTRACTS AWARDED AND 
LOW BIDDERS ON MISSOURI 
WORK.—Bilhorn, Bower & Peters, 
Clayton, Mo., were awarded contract 
on their bid of $243,345.00 covering 
construction of dikes and revetment 
near Jefferson City in Cole County. 

W. P. McGeorge, Pine Bluff, Arkan- 
sas, was awarded contract at $232,- 
480.00 for the construction of dikes 
and revetment near Lexington, Mis- 
souri, in Lafayette County. 

R. B. Potashnick, Cape Girardeau, 
Mo., was awarded contract by the 
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DURABLE MANGANESE STEEL TRACTOR 
y wwe RIMS 


When only the rims of those tractor drive 
sprockets and idlers have worn down, 
you'll save by welding on manganese 
steel renewable rims . . . They cost much 
less than the complete part and they're 
specially adapted for resisting destruc- 
tive abrasive wear. 


They Last Longer 
They Cost Less 


Alloy Steel & Metals Co. 


Telephone LAfayette 0181 
1862 E. 55TH ST. LOS ANGELES, CALIF. 


Manufacturers of PACIFIC CRUSHING & SCREENING UNITS * PACIFIC SLUSHING SCRAPERS & 
SHEAVE BLOCKS °* Alloy-Manganese CRUSHER JAWS & MILL LINERS * PACIFIC ROCK BIT GRINDERS 
HAND WINCHES * CRAWLER SHOES, SPROCKET RIMS and Other Machinery Wearing Parts 
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SINGLE VALVE CONTROL i, an 
exclusive Littleford feature for operating the 
Spray on the “Spray Master.” One turn of 
the control and the spray starts; one more 
turn, it stops instantly. No maze of valves, 
pipes, or gadgets. Simple construction and 
efficient operation make the “Spray 
Master’’ the most modern Distributor. 











*This is only one of the Many Exclusive 
Features found on the Littleford “Spray 
Master’’ Pressure Distributor. Other 
Features include: Air Cooled Flue Liner, 
Hydraulic Ground Clearance Adjustment, 
Heat Chamber, Low Pressure Atomizing 
Burner, Continuous Heat Flue System, etc. 


LITTLEFORD BROS. 
454 East Pearl Street Cincinnati, Ohio 
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Missouri State Highway Dept. on bids 
received September 5th, covering 
0.998 miles of grading, 22° concrete 
paving, approach to Chawter Bridge 
in Perry County, Route 51—$66,- 
867.00. 

Concrete Materials & Construction 
Co., Cedar Rapids, Iowa, were low 
bidder at $81,957.00 covering airport 
improvements at Kirksville, Missouri. 


vw 
Pittsburgh Area 
REPORTED BY 

JOUN W. PATTERSON 
PROJECT COMPLETED IN REC- 
ORD TIME.—Donatelli & Donatelli, 
Pittsburgh Contractors, have finished 
Allegheny County's Saw Mill Run 
Boulevard project one month ahead 
of time. A big job well done in record 
time. The Donatelli Brothers took this 
work at a seemingly low figure but 
their performance indicated they 
probably made a fair profit, and they 
certainly delivered a real project for 

the County of Allegheny. 

Ww 

BOOST CONTRACT WORK.—Mr. 
Roy MacGregor, the able executive 
Secretary of the Constructors Asso- 
clation of Western Pennsylvania, has 
his organization all out for contract 
work on a competitive basis. The As- 
sociation carries a full page adver- 
tisement in the Pennsylvania Con- 
struction Digest boosting competitive 
bidding as “The American Way.” 
Competitive bidding, of course, is 
nothing new as this form of letting 
contracts has predominated in the 
United States for many years, and we 
are sure that under a number of Mu- 
nicipal and Political set-ups the law 
makes it necessary to take competi- 
tive bids, and in private industry 
such as railroad construction and in- 
dustrial expansion work nearly all 
projects have been awarded under 
competitive bidding. All the large 
Federal Joba outside of Defense pro- 
jects as well as all State Road 
projects have been done with the dif- 
ferent contractors bidding in compe- 
tition. In the past few years, however, 
there has been considerable work 
done by the Works Progress Adminis- 
tration (WPA) and some of the 
largest contracts done under Defense 
administration have been performed 
under negotiated contracts which 
seem to be necessary because of the 
speed under which it is necessary to 
get them underway. While this work 
has probably cost more money than it 
would have cost under competitive 
bidding there was no other way in 
which the work could have been done 
under the circumstances. The con- 
sensus of opinion is that when things 
return to normal all large projects 
will be performed and awarded to 
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contractors on the competitive bid- 
ding basis which the Construction 
Association of Western Pennsylvania 
designate as “The American Way.” 

Ww 


FIGURES OUT FOR PITTS- 
BURGH AIRPORT,— The new air- 
port that is to be constructed in the 
Pittsburgh District is covered by the 
Civil Aeronautics Administration as 
follows: 

Pittsburgh: Construct NE/SW 
landing strip 500’ x 5200’ paved 150° x 
5200’ E/W 500’ x 5200’ paved 150’ x 
5200’, NW/SE 500’ x 6200’ paved 150’ 
x 5000’; including basic lighting, in- 
stallation of contact lights on all run- 
ways; grade building area and other 
necessary and appurtenant work, 
$2,600,000. 

The site for this airport must be 
approved by the Allegheny County 
Commissioners, and they seem to be 
taking considerable time in making 
their decision. They have, however, 
agreed to purchase the land, and at 
the present time United States Engi- 
neers are making survey of the old 
Bell Farm, Moon Township in Alle- 
gheny County. A second survey is 
being made on the land now occupied 
by Chartiers Heights Country Club 
near Crafton, Pa. There is a third 
site also being surveyed in Versailles 
Township near East McKeesport, Pa. 
It is expected that a site will be 
chosen and work will be started in 
the very near future, Any of the above 
mentioned three sites will require 
considerable heavy grading, probably 
running into 1,000,000 cubic yards. 

Ww 

END FIRST YEAR OF OPERA- 
TION,.—On October 1, 1941, the Penn- 
sylvania Turnpike which is some- 
times known as the “163 mile four- 
lane Dream Highway" ended its first 
year of operation. Final operating 
figures were not available, but there 
was every indication that the first 
major toll highway of this kind in the 
United States had been a financial 
success, and it is reported that bond 
interest and maintenance charges for 
the year had been earned and there 
was a comfortable surplus. Prelimi- 
nary estimates indicated that nearly 
two and one-half million operators of 
motor vehicles paid about $3,000,000 
into the super-highway's ticket 
booths, 

The Turnpike Commission officials 
estimate that sixty percent of the 
traffic over the road was deflected 
from other roads and that forty per- 
cent of the vehicles that used the su- 
per-highway were “Induced traffic” 
which would not have passed through 
Pennsylvania if the Turnpike had not 
been built. 

This 163 mile toll highway through 
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the Allegheny Mountains was con- 
structed at a cost of about $70,000,000 
of which $29,250,000 was in the form 
of a direct grant from the Federal 
Public Works Administration and 
$40,800,000 in bonds subscribed for 
by private investors and the Federal 
R.F.C. 

The super-highway is considered a 
test of the soundness of the plan to 
construct additional highways with 
bond fund and refund money through 
tolls. The State Legislature has ap- 
proved extensions of this highway 
from Carlisle, East to Philadelphia, 
and from Irwin, West to the Ohio line. 

vw 

TO DAM THE MAHONING RIVER. 
— Construction of the $7,000,000 Ber- 
lin Dam on the Mahoning River 10 
miles northeast of Alliance, Ohio, was 
recommended to the War Department 
October 8 by the Office of Production 
Management. OPM Director General 
William 8S. Knudsen recommended 
the project in a letter to Robert P. 
Patterson, Acting Secretary of War, 
transmitting a report prepared by W. 
A. Hauck, steel consultant. 

The Mahoning Valley, which ex- 
tends approximately 30 miles through 
Youngstown, Ohio, to the Pennsyl- 
vania line, is the third largest steel 
center in the United States, the re- 
port says. 

The eight companies whose plants 
line the valley represent ten per cent 
of the nation’s steel capacity. 

Constant losses in production due 
to lack of water have been reported 
to the OPM, the report says, and no 
other sources are available. The dam 
would assure a steady supply of 165,- 
000,000 gallons a day for these plants, 
which would allow steel production in 
the valley to go forward without de- 
lay, according to the report. 

It is understood action on construc- 
tion could be started immediately 
upon War Department approval. 


vv 


Michigan Area 
REPORTED BY 
J. M. TELFORD 


EXPECT NEW PAVING REC- 
ORDS. — Construction of highways 
and airport runways in connection 
with the Ford Bomber Plant, now 
nearing completion east of Ypsilanti, 
is expected to result in establishment 
of new records in volume and speed 
of concrete paving. 

For some time, Julius Porath & Son 
of Detroit, associated with Lewis & 
Frisinger Company of Ann Arbor and 
E. B. Schwaderer of Cass City, have 
been pouring concrete on the airport. 
A maximum of six dual drum pavers 
have been working on this project, 
which calls for about three-quarters 
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NEEDS HIGHWAYS IN A HURRY! 


One of the marvels of this modern age is our hundreds 
of thousands of miles of national highways, They are 
not only essential to our commercial, industrial and 
cultural development, but are indispensable to na- 
tional defense. More important today than ever, the 


building of roads goes on continuously. 


In this 


important factor in our national welfare, GOHI Cor- 
rugated Pipe plays its part, by providing long-lived, 
low-cost drainage structures in a hurry! Installation 


is quick, easy, permanent. 


Write today for your 72-page GOHI Book, contain- 
ing wanted data on the use of GOHI Corrugated 


Pipe for every drainage requirement. 
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The Lane Pipe Cor- 
poration 
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The Newport Culvert 
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GOH I Pipe meets Copper- 
Bearing Pure Lron require- 
ments in all specifications 
published by nationally 
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For the most efficient, 
low-cost heating and 




































THE NEW 


DIAMOND 


PORTABLE TAR KETTLE 


For new highway and street construction, or for maintenance 
work, this modern, highly efficient tar and asphalt kettle meets 
a definite need. 

Double circulated heat is furnished by a MAHR torch unit toa 
large combustion chamber which affords greatest fuel economy. 
But a few minutes are needed to light burner and have tar or 
asphalt ready for use. Ruggedly built for long service, yet light 
enough and flexible for quick, easy moving from place to place. 
Has many features 
any highway super- 
intendent will ap- 
preciate. 


The PORTA CRANE is 
the answer to many a 
daily problem of lifting 
and moving on the job, 
Portable. Can be hauled 
from place to place. Will 
lift and move, and can 
even be used as a drag- 
line. Ask for complete 
details and prices. 


DIAMOND is making 
astonishingly prompt 
deliveries on tar kettles, 
Porta Cranes, crushers, 
screens, Conveyors, etc. 
Write for prices and full 
information. 
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of a million square yards of surfac- 
ing. 

First contracts for the road work, 
which is required to provide a means 
of transportation for the 60,000 per- 
sons who will work at the bomber 
plant, already have been awarded by 
the State Highway Department and 
the Wayne and Washtenaw County 
Road Commissions. The Bridgeport 
Core Sand Company and Thomas 
McNally, of Saginaw, submitted the 
successful bids on nearly five miles 
of concrete on M-17 to the State 
Highway Department, the Oak Con- 
struction Company of Royal Oak re- 
ceived the contract for three miles 
of concrete on Chase road from the 
Wayne County Road Commission, 
and Mr. Schwaderer was awarded a 
mile of pavement on the same road 
by the Washtenaw County Road 
Commission. 

Ww 

KENNEDY ELECTED TO HIGH 
POSITION.—Election of G. Donald 
Kennedy, Michigan’s State Highway 
Commissioner, as president of the 
American Association of State High- 
way Officials during its annual con- 
vention in Detroit recently, marks 
the second time the head of Michi- 
gan’s department has been placed in 
charge of an important national high- 
way organization. Murray D. Van 
Wagoner, now governor, served two 
terms as president of the American 
Road Builders Association while he 
was state highway commissioner. 

Ww 

CASS RIVER BRIDGE DEDI- 
CATED.—The new 420-foot bridge 
spanning the Cass River on M-85 at 
Caro was formally dedicated by Com- 
missioner Kennedy October 22. The 
contractor on this $78,000 project was 
Andrew T. Barnes of Cass City. Wal- 
raven Brothers built the approaches. 

Ww 
GRAND RAPIDS MAN NOMI- 
NATED BY A. G. C.—Daniel W. Kim- 
ball of Owen-Ames-Kimball Company 
of Grand Rapids, was nominated for 
president of the Associated General 
Contractors of America at the meet- 
ing of AGC boards in Detroit. Mr. 
Kimball, who has been serving as 
vice president, will, upon election, 
take office in February. 
Ww 
MOVE TO LARGER QUARTERS. 
—New and larger quarters are pro- 
vided for the Telford Equipment 
Company of Lansing in its new lo- 
cation at 319 E. North street. 
Ww 
A NEW APPOINTMENT.—Nicho- 
las F. Rund of East Detroit has been 
appointed to succeed the late Bert 
Moore as a member of the Macomb 
County Road Commission. 
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A. H. PROKSCH IS SUCCESSFUL 
BIDDER.—Contract for construction 
of an addition to the chemistry build- 
ing at the Michigan College of Min- 
ing and Technology at Houghton has 
been awarded by the State Adminis- 
trative Board to A. H. Proksch of 
Iron River at $101,750. 

Ww 

A FATAL ACCIDENT.—Mrs. Celia 
C. Breining, wife of John F. Brein- 
ing, member of the Wayne County 
Road Commission, was fatally injured 
in an automobile accident near Well- 
ington, Ohio. Mr. Breining suffered 
a brain concussion. 

Ww 

NOVEMBER 5 LETTING. — Be- 
tween 15 and 20 road and bridge proj- 
ects were included in the State High- 
way Department letting held Novem- 
ber 5. 


Kansas City Area 
REPORTED BY 
PAUL L. MATCHETTE 


AIRPORT CONSTRUCTION IS 
BEGINNING. — Airport construction 
in central and western Missouri is 
beginning to get underway, based on 
the recent CAA appropriations voted 
by Congress recently. Everett Elsea, 
Kirksville, Missouri, was the low bid- 
der on the Kirkville, Missouri airport 
job. 

The Vichy, Missouri airport job is 
about ready for bids. The engineers 
believe that they will have this job 
ready and bids taken before Decem- 
ber 1. Vichy, Missouri, is located just 
north of Rolla, and is about thirty- 
five miles from Fort Leonard Wood. 
This airport will be used by a bomb- 
ing squadron of the Army as training 
quarters. 

The Joplin, Missouri specifications 
are now out and bids should be in 
before December 1. Three hundred 
thousand dollars have been appro- 
priated for the Joplin airport. It is 
planned to have this airport com- 
pleted by May 1, 1942, if possible. 

The City of Kansas City, Missouri, 
has purchased in the neighborhood 
of seven hundred acres of rolling 
farm land approximately sixteen 
miles directly south of the center of 
the city on Highway No. 71. Plans 
are now being drawn and it is under- 
stood that eventually the main run- 
way will be 10,000 feet long. Besides 
this new location, the city is also 
planning on another airport to be lo- 
cated approximately five miles south- 
east of the one just purchased. At 
the present time there are two air- 
ports now being used, namely Muni- 
cipal Airport, located within five min- 
utes automobile drive from the down- 
town hotels, and just north of the 
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center of the city, located on the 
north side of the Missouri River: 
and the Fairfax Airport, located in 
North Kansas City, Kansas, which 
has just recently been taken over by 
the Army Air Corps. The old runways 
are being widened and lengthened 
and new runways are being laid. It 
has been stated that eventually Kan- 
sas City will have from eight to ten 
airports to accommodate the air traf- 
fic which the city expects in the fu- 
ture. Kansas City is located in the 
middle of the United States with air 
lines radiating in all directions. 
vW 
BAD WEATHER HAMPERS 
WORK AT ARMY CAMP.— Due to 
continuous rains, Camp Crowder, the 
new Army camp which is now be- 
ing built near Neosho, Missouri, is 
being built under the worst possible 
conditions. During the past two 
months an over supply of rain and 
high water has caused difficult 
problems for the building of roads 
and streets throughout the camp. 
Nevertheless, Tarlton and MacDon- 
ald, St. Louis Contractors, are doing 
an excellent job. Mr. J. J. Gilmore, 
in charge of the project for the con- 
tractors, is working day and night to 
get the job finished on schedule. It 
is planned to have some soldiers at 
the camp before the first of the year. 
J. P. Shanahan, in charge of rental 
equipment, has done a real job in 
obtaining rental machinery for this 
project. Before going to the Camp 
Crowder job, Mr. Shanahan was lo- 
cated at Fort Riley, Kansas, where 
the contractors did an outstanding 
job of building the new Camp Fun- 
ston. 
WwW 
B. M. BABB TAKES A NEW POSI- 
TION.—B. M. Babb, for many years 
city engineer of Lawrence, Kansas, 
recently resigned to take a position 
with the Works Project Reserve, a 
recently organized agency set up by 
the Government to plan public works, 
which may be used to take up slack 
in employment after the present 
emergency is over. During Mr. Babb’s 
tenure in office at Lawrence, he did 
a fine job in taking care of the exist- 
ing utilities and building new ones. 
The University of Kansas is located 
at Lawrence, which is approximately 
forty miles west of Kansas City. Law- 
rence is located on the Kansas River. 
It is one of the older towns in Kan- 
sas. The fine old homes, many large 
shade trees, and the well kept paved 
streets go toward making Lawrence 
one of the finest little cities in the 
midwest to live in. Mr. Babb, during 
the many years he had charge of the 
city engineer’s office at Lawrence, had 
much to do with making it the fine 
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city that it is. Mr. J. C. (Frosty) 
Harper, formerly assistant to Mr. 
Babb, is the new Lawrence City 
Engineer. 


v 


LEAVENWORTH CONTRACTORS 
GET GRADING AND PAVING JOBS. 
—Geiger and Rutherford, contrac- 
tors, Leavenworth, Kansas, have been 
awarded several Kansas State High- 
way Department paving and grading 
jobs during the past few months. In- 
cluded in this work is grading and 
paving in Finney County, western 
Kansas, grading in Dickerson County, 
central Kansas, and bridges in Miami 
County eastern Kansas. Geiger and 
Rutherford are one of the older con- 
struction companies in the state of 
Kansas. E. W. (Ed) Geiger is a senior 
member. Years ago, Chet Rutherford 
joined Ed as superintendent and later 
became a member of the firm. If 
there ever was a pusher to get work 
done, Chet Rutherford is the man. 
Both Eddie Geiger and Chet Ruther- 
ford are two of the best liked con- 
tractors in the state. 

Forrest Ziegler is a third member 
of the company and is in charge of 
engineering and obtaining jobs. For- 
rest, before joining the company, was 
secretary of the Kansas Contractors 
Association, with headquarters at 
Kansas City. As a manager and engi- 
neer, Forrest is hard to beat. The 
combination of these three men is, 
without question, one of the best of 
its kind in the state. 


vw 


LOW BIDDERS AT TULSA.— 
Charles J. Dorfman, 124 North La 
Brea, Los Angeles, California, was the 
low bidder on the runways, taxi-ways 
and paving on the new Tulsa Muni- 
cipal Airport located nine miles 
northeast of Tulsa. The low price was 
$389,777.00. The Standard Paving 
Company, of Tulsa, were the next low 
bidders at $400,607.00. The estimated 
cost was $455,808.00. The construction 
will be Portland Cement concrete. 

Standard Paving Company, of 
Tulsa, were the low bidders on the 
landing field improvement on the 
Tulsa Municipal Airport located six 
miles northeast of Tulsa. Bid price 
was $263,532.00. S. J. Groves Con- 
struction Company, of Minneapolis, 
were the second low bidders at $274,- 
503.00. 


v 


Presents Defense Bonds to 
Employes 

Defense savings bonds were given 

to Connelly Machinery Company, 

Billings, Mont., employes and their 

wives at a party marking an all-time 

high in company sales. President F. 
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G. Connelly attributed the business 
gain to the national defense effort 
and distributed 52 bonds as a contri- 
bution to national defense and in 
appreciation of employes’ services. 





In September Connelly presented 
21 bonds to Great Falls branch em- 
ployes and their wives. 

Mrs. F. B. Connelly, widow of the 
firm’s founder, attended. 


New Equipment and Materials 


Buckeye Announces New 
Controls for Model HD 
Hoist 

The Buckeye Traction Ditcher Co., 
Findlay, Ohio, announces an improve- 
ment in the design of the control 
levers and linkage on Buckeye Model 
HD (Heavy Duty) Power Control 
Units for Allis-Chalmers, Cletrac, and 
Caterpillar tractors. 

The change incorporates relocated 
horizontal control levers which are 





placed within easier reach of the op- 
erator. Better leverage is now secured 
and operation is simpler and more 
positive. The fair lead swivel sheaves 
have been lowered, thus bringing the 
direct line pull closer to the tractor 
drawbar, resulting in better tractor 
balance. 

Complete control lever and linkage 
assemblies are interchangeable with 
the older style mechanisms and are 
available for replacing them. 

Ww 
Narrow-Width Acetylene 
Cart 

Just perfected, this new GAR-BRO 
Acetylene Tank Cart is unusual in 
three major respects: (1) It has a 
total width of only 24 inches. (2) In- 
stead of carrying two tanks side by 
side, this cart has one set behind the 
other. (3) The chassis is mounted on 
two large pneumatic tired wheels with 
fully depressed hubs and 30x3%% in. 
heavy duty tires. A big steel tool box 
and two rod holders, for long and 
short rods, are conveniently attached 
to each cart. Cart is known as GAR- 
BRO Item No. 730-N. Manufactured 
by Garlinghouse Brothers, 2416 East 
16th Street, Los Angeles, California. 
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Improve Rehandling 
Bucket Design 


The Owen Bucket Company of 
Cleveland, Ohio, announces an im- 





“IT 














proved design of the four line rehan- 
dling bucket. Suitable for any line 
spacing on all models of overhead 
cranes, this new bucket is available 
in various capacities and dimensions 
for rehandling of all materials. 


- 


Osgood Announces the 
Type 70 Air-Control 
Model 


The newly developed Osgood Type 
70 excavator and material handler is 
available with either conventional 
crawler mounting, or on an Osgood 





Mobilcrane with pneumatic tired 
wheel mounting. Rated as 1% cu. yd. 
shovel or a 15 ton crane, it can per- 
form the duties of a shovel, dragline, 
clamshell, crane, pile driver, etc. 
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MICHIGAN mobile TRENTH HOES 


earn More Money for Owners! 


rome 


x 





Learn how MICHIGAN 
Trench Hoes cut travel-time 
between jobs — Air Controls 
speed work — Modern Design 
and Construction reduce 
maintenance costs — how 
owners reap greater profits 
from trench-hoe jobs. 


Full data on the convertible MICH- 
IGAN given in Bulletin T Write 


for your copy today! 


HIGAN POWER SHOVEL CO. 


SEN TON HABBO MIiCwIiCoAaAn 














ASPHALT and TAR KETTLES 


FIRE PROOF—OIL BURNING 
Hand and Motor driven spray. 
Many sizes. Write for catalog. 


Elkhart White Mig. ©€Oc indiana 














DIRT MOVING EQUIPMENT 


Highway construction involves more dirt 
moving than any other branch of engineer- 
ing construction. ROADS AND STREETS, 
the only national engineering construction 
magazine devoted exclusively to, and cov- 
ering all sections of, the highway field is 
the most effective and economical medium 
through which to sell dirt excavating, grad- 
ing and hauling equipment. 

















ABN 3 : 
PICK YOUR PUMP from the World’s 
Most Complete and Biggest Selling Line 


A Size and Type to Fit Your Job Exactly -- up to 
5 Times Faster Priming, Many Other Features 







Contractors use more Jaeger “Factory 
Tested” Pumps than any other — because 
they handle air and water easier, always 
deliver full volume, stand more punish- 
ment — and because these finer pumps 
come in a wider range of sizes, 2 

types for every need — port- 
able Centrifugals, Hi- Head 
Caisson Pumps, Dual Jetting- 
Dewatering Pumps, Road 
Pumps, Well Point Systems. 


Send for Catalog, Prices 


THE JAEGER MACHINE CO. 7000 
. ,000 G.P.H. 
bar Ay — 223 Dublin Avenue, Columbus, Ohio pag Mead types 


JAEGER @ys-rs” PUMPS 


MOVING 


AND 


MIXING 













































M-H—MIXING UNIT 
The new Model M-H is a high production batch mix plant 
which requires no erection. All three units are wheel- 


mounted and remain on the ground during operation. 
DESCRIPTIVE BULLETINS ON REQUEST 


HETHERINGTON & BERNER, INC. 


ENGINEERS AND MANUFACTURERS 
701.745 KENTUCKY AVENUE . INDIANAPOLIS DIANA 
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Among special features claimed for 
this unit are unit cast steel construc- 
tion of deck and air control. Com- 
plete information can be secured from 
the manufacturer, The Osgood Com- 
pany, Marion, Ohio. 


Ww 


New Traffic Signal Arrow 
Lens Eliminates Halation 


A new traffic signal “arrow” lens 
has been announced by the Lighting 
Division of the General Electric Co. 
Separation of the three arms of the 
arrow in the new lens eliminates a 


concentration of light at the arrow 
point, and thereby makes the direc- 
tion of the arrow clearly discernible. 
Halation, or spreading of light, on the 
conventional type arrow lens some- 
times makes the arrow difficult to see, 
especially when viewed from distances 
of 100 ft. and greater. The new arrow 
may be mounted to point in any di- 
rection because the lens does not have 
the directional prisms of conventional 
lenses with the larger arrow signal. 
The new design meets the specifica- 
tions of the Institute of Traffic Engi- 
neers. 
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HORIZONTAL DRILLS 


Stop 


Parmanco Drills have convinced 
owners of their true value— 


In the Coal field, the Iron range, the 
Utility and the Contracting field. 


AND THINK! 


We build a model for every need. 
Parmanco Drills are now in their fourth year of suc- 


cessful operations. 


WRITE US YOUR DRILLING PROBLEMS 


PARIS MANUFACTURING CO., INC. 


PARIS, 


ROADS AND STREETS, 


November, 


ILLINOIS 
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New Baker Snow Plows 


The Baker Mfg. Company of 
Springfield, Ill., announces the addi- 
tion of a new line of “V” and side 
wing plows known as the 300 and 400 
Series. 

Made for use with all models of 
Allis-Chalmers Tractors, these snow 
fighters feature independent hy- 
draulic side wing control. By means 


of two hydraulic cylinders for each 
wing, positive independent wing op- 
eration is provided; front, rear or 
both ends of wings can be raised or 
lowered or folded in tight against the 
tractor while idling or underway. 

The high “V” plow hugs the front 
of the tractor and is hydraulically 
controlled with a four-way valve for 
raising, lowering, floating or forcing 
the blade down to cut ice or packed 
snow. 

The maker advises that new models 
are already in the field for HD-7 and 
HD-10 Allis-Chalmers Tractors, M, K, 
S, L and WM, WK and WS models 
having been in production for several 
years. Descriptive bulletins are avail- 
able from the manufacturer or A-C 
Tractor dealers. 
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Motor Heater 


A heater to solve the problem of 
starting construction equipment in 
cold weather is 
now being of- 
fered by Auto- 
motor Heater 
Co., Hartford, 
Conn. In addi- 
tion to the use 
for which it was 
designed the 
unit can be used 
as a portable 
heater for small 
field offices, 
home trailers 
and as an emer- 
gency road 
flare. Complete 
information can 
be secured from 
the manufac- 
turer. 











Silver Anniversary 


Barber-Greene Company recently 
celebrated their 25th anniversary. In 
commemoration of the event they 
published a loose leaf brochure with 
green plastic binding. Particularly ex- 
pressive is a paragraph on the front 
of the second sheet: 

“We realize better than anyone else 
that neither age nor size is cause for 
celebration. And we are still neither 
old nor large. But to observe a mile- 
stone, and some measure of accom- 
plishment, this booklet is prepared as 
a souvenir of our Twenty-fifth Anni- 
versary for those who make up the 
Barber-Greene Company.” 

It is a descriptive and pictorial 
booklet of equipment developed by 
the company during its existence and 
ends with a description of currently 
manufactured items. 


Rex Makes Promotions 


Chain Belt Co., Milwaukee, has an- 
nounced the appointment of A. W. 
Thomas as sales manager of the Con- 
struction Machin- 
ery Division, D. A. 
Kalton as assistant 
sales manager and 
A. J. Frank as 
assistant to the 
manager of the di- 
vision. All have 
been connected 
with the company 
for many years 
and have had ex- 
tensive experience 
in the construction machinery field. 
A. W. Thomas will succeed B. F. De- 
vine, recently promoted to manager 
of the Construction Machinery Divi- 
sion. 





A. W. Thomas 


Flexlock Corporation 
Established by Goodrich 


J. H. Connors, vice - president in 
charge of sales of the Mechanical 
division of The B. F. Goodrich Co., 
Akron, O., has announced that the 
newly formed Flexlock Corporation 
has been given the exclusive distrib- 
utorship for the patented Flexlock 
rubber gasket manufactured by the 
company. 

T. D. “Duke” Nathan, inventor of 
the gasket, who has been engaged in 
sales engineering for the Goodrich 
company in connection with the pro- 
duct since 1934 is general sales engi- 
neering manager of the Flexlock Cor- 
poration, which has established offices 
at 411 East Market St., in Akron. 








WITH THE MANUFACTURERS 


New Mill Under 
Construction 


An asbestos mill capable of process- 
ing large quantities of asbestos-bear- 
ing rock is now under construction on 
the Johns-Manville properties in 
Chrysotile, Arizona. According to C. 
H. Shoemaker, vice-president of 
Johns - Manville Products Corpora- 
tion, the new mill will be in operation 


early in 1942, and will at that time 
add substantially to the supply of as- 
bestos fibre available in this country 
to meet defense manufacturing needs. 


Appointed Special 
Representative for Alemite 
The Alemite Division of Stewart- 


Warner Corporation announces the 
appointment of Huntington Eldridge 
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Ce i 


ROLLS... 

COVERS... 

BLANKETS 
to Fit Every Job 


Let this tough, waterproof paper 
help you keep jobs moving in 
spite of rain, snow, frost and 
wind. It's quick, low-cost pro- 
tection—for covering materials, 
tools, and machinery — steam 
curing winter concrete — clos- 
ing in — protecting pulverized 


grade, windrows, etc. 
Readily available from distribu- 
tors’ stocks throughout the coun- 


try. Write for sizes and prices. 


ap SMLARALT 





205 W. Wacker Drive, Chicago, Illinois 
NEW YORK - 101 Park Ave. 
SAN FRANCISCO - 55 New Montgomery St. 


November, 1941 
















































































Brooks 
LOAD 
| UGGER 





TRADE-MARK REGISTERED) 





If you want to speed up your 
material handling jobs, just equip 
your trucks with the Brooks LOAD 
LUGGER. The unit can be mounted 
on any standard chassis and oper- 
ated with 5 to 10 detachable dump 


buckets . . . hauling and dumping 
continuously while the workmen 
fill the empties, spotted at conven- 
ient loading points. You avoid cost- 
ly idle time of trucks, handle more 
payloads per day. and save 50% 
to 75% operating costs. Is assures 
big economies wherever loading is 
done by hand labor. 


Ask about our Special Introduc- 
tory Offer of a two weeks’ trial of 
a Brooks LOAD LUGGER. 


BROOKS EQUIPMENT & MFG. CO. 
511 Davenport Road Knoxville, Tenn. 


Distributors in all Principal Cities 
Ra aes 
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as special oil company representative 
on the Pacific Coast, acting as direct 
contact between Stewart-Warner and 
the oil companies in that area. Mr. 
Eldridge has had a wide experience 
in the field of lubrication, having 
served for the last several years as 
sales manager of Chek-Chart Corpo- 
ration, Chicago, previous to which 
time he was in the employ of Stewart- 
Warner. 


Pioneer Appoints 
New Distributors 


The Pioneer Engineering Works of 
Minneapolis, Minn., manufacturers of 
mine, quarry, and gravel pit machin- 
ery, has announced the recent ap- 
pointment of two new distributors. 
The E. F. Craven Co. of Greensboro, 
N. C., is the new dealer for the State 
of North Carolina. James Ray Norton 
is the new dealer for the State of New 
York. Mr. Norton has been working 
in the New York area for 14 years and 
is well known to the trade. His ad- 
dress is 11 West 42nd St., New York 
City. 


Dwight Richards Appointed 
Chief Engineer, Railroad 
Division of Buda 

The Buda Co. of Harvey, Ill., has 
appointed Dwight Richards as chief 
engineer, railroad division, in charge 
of the development of new products. 
Before joining The Buda Co., Mr. 
Richards was chief engineer of the 
English company of Sullivan Machin- 
ery Co., in England, in charge of the 
design and manufacture of coal min- 
ing machinery, hoists, diamond drills, 
rock loading equipment, and other 
Sullivan products for England, Europe 


Changes in Chain Belt 
Organization 

Mr. W. B. Marshall, who has been 
assistant sales manager of the Con- 
veying and Engineering Products Di- 
vision of the company, has been made 
sales manager of that division. Mr. 
Marshall has been with the company 
since 1920. 

Another change brings Mr. B. E. 
Sivyer, former San Francisco branch 
manager, to Milwaukee as assistant 
sales manager of the Chain Belt and 
Transmission Division. 

Replacing Mr. Sivyer at San Fran- 
cisco is Mr. S. Y. Warner who joined 
Chain Belt Company in 1930. 


Paul V. Osborn Takes New 
Position 


Paul V. Osborn, former general 
manager of the Carrier Manufactur- 
ing Corporation, and later vice-presi- 
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ROLLED STEEL CONSTRUCTION 
for GREATER STRENGTH and SPEED 





“WILLIAMS BUCKETS.. 
ARE SURE EASY ON ROPE” 








. writes a veteran crane operator 
who has been swinging buckets for 
10 years. There's a reason! Williams 
sheave assembly, with sheaves set 
askew (see illustration), keeps leads 
straight, reducing friction and fraying. 
Cable lasts longer. Sheave block is pro- 
tected against contact with bucket 
load; open ends guard against clog- 
ging and abrasive wear. 


Williams special Welded Rolled Steel 
Construction also increases strength 
and improves balance of bucket. A 
Williams insures faster work, cleaner 
dumping, more yardage, and operates 
for years practically free of costs for 
maintenance and repairs. 


Distributors in all parts of the coun- 


try. Write for Free Bulletins on any 
of the 11 types of Williams Buckets. 


THE WELLMAN ENGINEERING CO. 


7003 Central Avenue Cleveland, Ohio 


WILLIAMS 


Buckets 


built by WELLMAN 
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dent of the Carrier Corporation, has 
joined the Timken-Detroit Axle Com- 
pany, Detroit, Mich., as assistant to 
the vice-president. 


R. T. Harris Appointed 


In view of the widened scope and 
responsibilities incidental to adminis- 
tration of the Construction Equip- 
ment Department of the Blaw-Knox 
Division of Blaw-Knox Company, 
Pittsburgh, Pa., Robert T. Harris has 
been appointed vice-president of 
Blaw-Knox Division in charge of 
Construction Equipment Department. 


A. C. Berg in Important 
Post 


J. B. Haile, general manager of the 
Road Machinery Division of Gar 
Wood Industries, Inc., Detroit, has 
announced that A. C. Berg has been 
placed in charge of manufacturing 
for that division. Mr. Berg has been 
in the employ of Gar Wood Industries, 
Inc., since 1919. 


LeTourneau Names New 
Plant Manager 


Elmer Isgren, former LeTourneau 
plant superintendent, has been ap- 
pointed manager of the entire Le- 
Tourneau factory at Peoria, Illinois. 
He succeeds Ray Peterson, vice-presi- 
dent and plant manager, who re- 
signed September 15th to conduct 
business on the West Coast. 

Elmer Isgren started with LeTour- 
neau in February, 1930, in the Moss 
Avenue shop at Stockton, California. 
He came to Peoria, Illinois, with the 
LeTourneau organization in 1935 as a 
welding foreman and was promoted 
to plant superintendent in 1937. He 
assumes his new duties immediately. 


Mr. Isgren’s former job will be han- 
dled by Maurice Foote as superin- 
tendent of Plant 1 and C. D. Cook as 
superintendent of Plant 2. 


Pittsburgh Steel Company 
Appointments 


Robert L. Glose has been appointed 
Sales Manager and Thomas C. Phil- 
lips, Dealer Sales Manager of the 
newly established Construction Pro- 
ducts Division of Pittsburgh Steel 
Company, Pittsburgh, Pa. Mr. Glose 
has heretofore been Manager of 
Welded Fabric and Construction 
Products Sales for Pittsburgh Steel 
Company, and Mr. Phillips, who was 
formerly associated with Pittsburgh 
Steel Company, has for the past 6 
years been with Johns-Manville Cor- 
poration, New York. 
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Serving America in Road Construction 





Has a crushing range 
from 2 1/2 inch aggregate 
to as fine as 
agricultural 
lime dust. 





Cross Section View 
STATIONARY HAMMER CRUSH- 
ER from 1 ton per hour to 500 

tons per hour capacity 




















The above portable unit showing mount- 
ing on heavy steel trucks with folding 
bucket elevator, ready for traveling—the 
most durable design and very popular 
with contractors when operating from 
quarry to quarry. 


“GRUENDLER’S Long Experience—Sturdy Construction 
has been proved best by test, with Creater Profits to Users” 


Adjustable 
Crushing Range 















The Popular Portable Two-in-One 
Hammer Crusher. The ideal unit 
for farm-to-market road work. 








“56 Years 
Building Better 
Crushers’’ 











helps to keep road-building 
equipment on the job... 


lot of road-building equipment 
has its life shortened because 
vibration loosens bolted connections 
...thus opening the way to more vibra- 
tion, excessive wear, and breakage. 
You can guard against this danger 
by specifying Elastic Stop Nuts on 
new equipment, and by using these 
nuts for replacement. 
All standard sizes are available... 
and they can be used over and over 
again. 


» Write for folder explaining 

the Elastic Stop principle 
ELASTIC STOP NUT CORPORATION 
2357 VAUXHALL ROAD e UNION, NEW JERSEY 


SELF-LOCKING 


NUTS 





Chastic ftop 


ROADS 





TYPE 20 


the biggest value in the ¥ 
cu. yd. class. Available as 
shovel, crane, dragline, etc., 
on crawler, truck or pneu- 
matic tired wheelmount. 


Write for Catalog 
and Specification. 


™mOS 


MARION 
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FOR DEFENSE | 
| 





| T IS important that roads be 

kept open for traffic in order 
that material for defense can be 
kept moving. Ross snow plows 
with their famous "SNO-FLO" 
moldboards will do the job. 
There are many models and sizes 
for trucks and tractors to choose 
from. 


Engineered and built by 


The BURCH CORPORATION 


Crestline, Ohio 


Builders of Equipment for more than 
Fifty Years 


Write for Catalog “L” 











SURFACE MARKERS 
For STREETS and HIGHWAYS 
“The Eyes of the Road” 


Suggestions for your problems, no obligation. 


12 £. MARKET ST 





MASTER 


WORKMAN 
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For Better Roads, put a WORKMAN 
Machine on the job. 3 sizes: 
THE GENERAL © THE SUPER 
THE MASTER 


paol's Ge teleh a 2, mel Scek F Baten, | 
UNADILLA, NEW YORK 
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New Trade 
Literature 


Bulldozers and Gradebuilders.—A 
28-page bulletin just issued by the 
Baker Mfg. Co., Springfield, Il., 
graphically explains the operations 
of Baker Bulldozers and Gradebuild- 
ers with their direct hydraulic lift 
and down pressure. Complete specifi- 
cations are given and candid shots of 
Bakers at work on highways, flood 
control, soil conservation, defense, 
housing, stripping, bridge approach 
grading, pit work and other projects 
are shown. Copies sent on request; 
ask for Bulletin No. 834. 


White Concrete Reflecting Curb.— 
Called “A White Guide to Safety,” 
an unusually well illustrated booklet 
has just been issued by Universal 
Atlas Cement Company, 135 E. 42nd 
St., New York City. In the first pages 
the principles of light reflection ap- 
plied to curb construction are dis- 
cussed both in words and pictures. 
Types of white concrete reflecting 
curb are then explained in text, draw- 
ings and illustrations which include 
instructions for installation. The con- 
cluding pages are devoted to specifi- 
cations. The complete story is told in 
30 interesting pages of which 7 are 
devoted to drawings with the remain- 
ing 23 carrying 63 pictures. The night 
photography is splendid. 


Tires.—‘‘Firestone Tires in the Con- 
struction Field” is the title of a new 
24-page booklet recently issued by 
Firestone Tire & Rubber Co., Akron, 
Ohio. Tire applications, common 
causes of failure and retreading are 
among the subjects covered. The last 
10 pages is devoted to a list of equip- 
ment by type giving make and model, 
number and location of wheels, size 
and type of tires, and air pressure. 
Copies are available on request. 


Power Shovel—For the man who 
has always cherished a yen to take 
a big power shovel apart to see what 
makes it tick, the new Bucyrus-Erie 
bulletin on their latest 54-B Diesel 
convertible shovel, dragline and crane 
will fill a long-felt want. The story 
of performance is told by visits to 
some fifteen different jobs, with pic- 
tures of the 54-B at work under vir- 
tually all conditions. Copies of the 
new bulletin, designated as 54-B-4, 
may be obtained by writing to this 
magazine or to Publicity Department, 
Bucyrus-Erie Company, South Mil- 
waukee, Wisconsin. 


Emery Aggregate for Non-Slip, 
High Strength Surfaces.—Walter Ma- 
guire Co., Inc., West 42nd St., New 
York, N. Y., have issued a two-page 
statement headed “Cortland Emery 
Agegregate,”’ outlining the uses of this 
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CRUSHING, SCREENING 
and WASHING UNITS 


@ Up toe 2000 Tons a Day @ 
Drag-Lines 
“GAYCO” 
Centrifugal 
Air Separa- 
tors 
Conveyors 








UNIVERSAL ROAD MACHINERY CO. 
Kingston, N. Y. 


Canadian Representatives: F. H. Hopkins & Co., Ltd 
340 Canada Cement Co., Montreal, Que., Can 











America’s Finest 
Waterproofed Tarpaulins 


(Scenvine 
« 


Distributors Everywhere 
Manufactured by 
H. Wenzel Tent & Duck Co. 
St. Louis, Mo. 

















IG Trailer 


£4 Crosse /Nakes Them 
Up Te 200 Jon Capacity- 


** WRITE OR WIRE xx 


LA CROSSE TRAILER & EQUIPT.CO. 
LA CROSSE, WISCONSIN U.5.A. 








HOTEL PHILADELPHIAN 
FORMERLY HOTEL PENNSYLVANIA 


DANIEL CRAWFORD, JR., Mor. 
39th and CHESTNUT STREETS 
PHILADELPHIA, PENNSYLVANIA 


Our courteous and competent staff will give 
you the utmost in friendliness, comfort and 
service. Conveniently located to all stations, 
and only five minutes away from the heart of 
the business section. 


600 ROOMS . 
Each with bath from $3.00 up 
RADIOS IN EVERY ROOM 


Lounge and Restaurants 
Unrestricted Parking to 3 a.m. 
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GATKE CORPORATION, 


Pee BRAKE LINING -- CLUTCH FACINGS -~ FRICTIONS 


All shapes and sizes for all require- 
ments of Shovels, Hoists, 
Dredges, Tractors, Trailers, Trucks 
and other equipment. 


Cranes, 


Better Materials to lick TOUGH Jobs. 
Whatever your service we will guar- 
antee results. Send dimensions and 
tell us what you need. 


230 N. LaSalle St., 






















Chicago 











product in floor and stair surfaces 
where high resistance to abrasion or 
extra strength is required. A separate 
sheet of “Specifications for Heavy 
Duty, Non-Slip Floors Which Are 
Impervious to Most Acids and Alkalis” 
is also available. 

Admizture to Increase Workability 
and Waterproof Qualities of Concrete. 
—Two publications recently received 
from Eastern Tricosal Co., Inc., 101 
Park Ave., New York, N. Y., clearly 
describe the character and uses of 
“Tricosal,” “a neutral liquid contain- 
ing chemically modified protein de- 
rivatives, which have marked colloidal 
and dispersing properties.” A four- 
page bulletin includes pictures of mix- 
ing and placing operations, slump 
tests of concrete with and without 
Tricosal, and 28-day cylinders with 
and without, together with general 
descriptive matter. The other paper, 
an 8-page bulletin, list chemical and 
physical properties in detail, gives re- 
ports by independent testing labora- 
tories, and specifications for use. 

Aggmizxer.—A new four-page circu- 
lar describing the Ariens Aggmixer 
for mixed-in-place construction has 
just been published by Ariens Co., 
Brillion, Wis. In addition to showing 
illustrations of mixing jobs, the exclu- 
sive features of Ariens Aggmixer are 
also described. Included with this cir- 
cular are four separate sheets on 
mixed-in-place job facts on oil-sand 
construction, bituminous surface, soil- 
cement base and farm - to - market 
roads. Copies of the job facts and 
general circular may be had upon 
request. 

Gooseneck Trailers —A comprehen- 
sive catalog on heavy duty trailers 
has just been released by Rogers 
Brothers Corporation, Albion, Pa. In 
addition to the features of construc- 
tion complete tables of dimensions 
and specifications for all sizes and 
styles of Rogers units are given. Spe- 
cial trailers and special auxiliary 
equipment are covered as well. 

New Wire Rope Safety Booklet.— 
The Hazard Wire Rope Division of 
the American Chain & Cable Com- 
pany, Inc., Wilkes-Barre, Penn., has 
recently issued a most comprehen- 
sive booklet on the safe use of break- 
ing strengths for all commonly used 
rope constructions, together with 








safety factors for the principal rope 
applications, but it offers constructive 
information on the effects of accel- 
eration, the various constructions and 
grades of wire rope, and suggestions 
for the correction of operating factors 
effecting safety such as abrasion, 
bending fatigue, reverse bends, kink- 
ing, spooling, crushing and corrosion. 
In addition the booklet tells when to 
discard (and also how to correct) wire 
rope with broken and porcupined 
outer wires; how properly to lubricate 
rope; how to apply attachments and 
how properly to inspect wire rope. It 
gives tables for the safe sizes of 
sheaves and drums, and how to calcu- 
late safe groove diameters. While the 
booklet is 24 pages in volume, it is 
folded for convenient pocket use. 
Trenching Machine.—Details of de- 
sign and construction improvements 
to date on the Model 11 Utility 
Trencher are covered by a new bulle- 
tin, No. 4B-11, just issued by the 
Buckeye Traction Ditcher Company, 
Findlay, O. The Model 11 is the small- 
est of the wheel type trenching ma- 
chines and cuts trench from 11% in 
to 22 in. wide and up to 5% ft. deep. 
Protective Fence.— A new catalog 
showing protective fences of the chain 
link type has been published by the 
Anchor Post Fence Co. It consists of 
40 pages of text with 60 illustrations, 
showing fourteen different models in 
various settings such as industrial 
plants, schools, estates, cemeteries, 
golf courses, and other locations 
throughout the United States. An in- 
genious Composite Table gives perti- 
nent information about all types and 
makes it easy to find. Structural de- 
tails are shown by simple line draw- 
ings. Another feature is the appear- 
ance of the A.I.A. file number on the 
cover. Interested executives may ob- 
tain a free copy of this catalog by 
addressing the Anchor Post Fence 
Co., Baltimore, Md., or San Francisco, 
Cal., and asking for Catalog No. 110. 
Concrete Pavement Construction.— 
Blaw-Knox Co. has issued a bulletin 
(No. 1803) entitled the “New Method 
for Building Quality Concrete Pave- 
ments.” This bulletin shows the use 
and operation of the new Blaw-Knox 
spreader-vibrator machine on con- 
crete paving construction in Ohio and 
Indiana. Details of the equipment, 












THAW SeLTERTS AND HYDRANTS 
WITH AN AEROIL 
















No. 98 Portable Steam Thawer 


A handy steam vent with a detachable thawing 
torch. Used by leading Highway Departments 
~ Culvert Thawing. Special Culvert Nozzle A ng 
ft.) available. Send for WINTER CATALOG ‘ 
S including Concrete Heaters, Portable Coil 
Water Heaters, Thawing Torches, Ground Thaw- 
ers, etc. 
















AEROIL BURNER CO., INC. 
5711 PARK AVE. WEST NEW YORK, N. J. 
Branches: Chicago, San Francisco, Dallas 




















CUT MOWING COSTS 
















With SILVER KING 


Do fast, economical — on the level or in the 
rough with Silver King, the mowing unit that's 
ENGINEERED for the ‘ob. Write for detalls. 


THE tg a co. 
. Ohio 
The Favorite al ake Unit for C ity 
County and State Highway Departments 
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CONCRETE PAVERS 
Single drum 27-E and 34-E model 


boom 
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PNONIUM 
BLACK TOP PAVERS 


For Black Top paving and rock 
spreading. Only machine with con 
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Ask for Catalog 


THE FOOTE COMPANY, 
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method of use, and results obtained 
are described and illustrated. Re- 
quests for copies of the bulletin should 
be addressed to the Blaw-Knox Divi- 
sion of Blaw-Knox Company, Pitts- 
burgh, Pa. 

Bituvia for Better Tar Roads is a 
vest pocket companion for users of 
tar products, prepared by the Reilly 
Tar & Chemical Corporation, Mer- 
chants Bank Building, Indianapolis, 
Indiana. This little book, which has 
an eggshell leather binding, contains 
42 pages of useful information for 
better tar roads. In it you will find 
road tar specifications, quantity tabu- 
lations for road materials, road tar 
conversion tables, weights and meas- 
ures, and etc. It also provides many 
single lined and graphic ruled pages 
for you to jot down notes for future 
reference. One can be obtained by 
request. 

New Convertible Shovel Catalog.— 
The Austin-Western Road Machinery 
Co. have just issued a booklet of 16 
pages describing the Badger Con- 
vertible shovel, which is also used for 
operating a clamshell; as a crane; 
for pile driving; a trench hoe; and a 
skimmer. The operating power can be 
either gasoline, diesel or electric, for 
the above various uses, and for mov- 
ing the machine as a caterpillar trac- 
tor or on rubber tires. The pages fully 
describe all its uses, and its capacity, 
as well as full specifications of this 
special tool. The clamshell has an op- 
erating range of from 12 ft. to 24 ft. 
radius, and a discharging height of 
from 14 ft. to 23 ft. 6 in. 





CLEARING HOUSE 








FOR SALE — REBUILT 
EQUIPMENT 


TRACTOR-SCRAPER 
Allis Chalmers, Model L. O. Diesel 
tractor, Gar Wood 8 yard Hy- 
draulic Scraper—$3750.00 
BLADE GRADERS 
Caterpillar No. 66, 12 ft. blade, Hand 
Control—$1000. 00 
Austin-Western No. 11, 12’ blade, Hy- 
draulic Control—$1250.00 
Galion No. 210, 10’ blade, Hand Con- 
trol—$900.06 
MOTOR GRADERS 
Austin-Western, Model 77 Sr. Tandem 
drive, Diesel powered, 12 foot blade 
—$3500.00 
Austin-Western, Model 66, Gas pow- 
ered, Tandem drive, 12’ blade— 
$2500.00 
CRUSHER 
1016 Austin Western, on steel wheels, 
22’ folding elevator and screen. 
Without screen — $1500.00. With 
Screen—New—$2200.00 
POWER UNITS 
Wisconsin Model K, 6x7, 80 h.p. with 
radiator, housing, clutch and pul- 
ley—$700.00 
2—Wisconsin Model B 3, 5%x6%, 65 
h.p. with radiator, housing, clutch 
and pulley—$650.00 each 
Climax RI, 6 cylinder, 6x7, 150 h.p. 
Burns tractor fuel, radiator, hous- 
ing, clutch and pulley—$1250.00 
SHOVEL ATTACHMENTS 
For Northwest Model 104—105 and 2 
Send for our complete list 


NIXON-HASSELLE COMPANY, INC. 


1300 Carter Street 
Chattanooga, Tenn. 


NEW AND USED EQUIPMENT FOR 
IMMEDIATE SHIPMENT 


Subject to Prior Sale 


NEW —32” Cage Mill, 3 to 4” feed, rock or 
gravel, good for maximum 50% crushing. 
40 to 60 tons per hour. 

NEW —Steel Truck and Wheels, equipped with new 
pneumatic tires, tongue for tractor hitch, 
10-ton capacity, for mounting 40 x 20” 
rolls or 15” x 36” Crusher. 

USED—9” x 16” RELIANCE Jaw Crusher, good 
condition. 

USED—Model 101 Type K DAY Limestone Pulver- 
izer, 2 to 3 tons capacity. 

USED—GRUENDLER No. 2 Monster Limestone 
Pulverizer, 4 to 5 tons per hour. 

USED—No. 7 MITTS & Merril Wood Hog, plain 
bearing, 14” x 14” hopper opening, capacity 
5 tons per hour. 

USED—24” x 18” LIPPMAN Portable Limestone 
Pulverizer, with 14’ elevator, in excellent 
condition. 

USED—XXB GRUENDLER 24” x 18” welded steel 
Limestone Pulverizer, 6 to 7 tons per hour 
capacity. 

USED—SCHUTTE Type F. Model L, Hammermill 
with or without fan for sawdust, oyster 
shells, ete., in excellent condition. 

USED—GRUENDLER light type, 3’ x 8’ single deck 
Vibrating Screen. 

USED—GRUENDLER 30” x 12” sawdust, oyster 
shell or fertilizer Grinder, slow speed. 

USED—50-16 SUPREME (GRUENDLER) Hammer- 
mill for sawdust, oyster shells, bones or 
fertilizer. 

ONE (1) Factory reconditioned LeRoi RA2P 65-HP 
gasoline power unit. 


STATE FULLY YOUR REQUIREMENTS. 


GRUENDLER CRUSHER & 
PULVERIZER COMPANY 


2915-17 North Market Street 
$t. Louis, Missouri 




















Advertising 
Manager 


now and for past 15 years 
manager of advertising de- 
partment of $13,000,000 
manufacturer of machinery 
and tools, is available for 
similar position preferably 
in New York City or nearby 
locality. Has complete 
charge of trade paper ad- 
vertising, preparation and 
production of catalogues, 
booklets, sales material, etc. 
Address Box 441, Roads and 
Streets, 330 So. Wells St., 
Chicago, Ill. 





WANT TO BUY 


1% to 2 yd. Caterpillar Shovel 

3—1000 gal. Distributor Trucks 

24 x 36 Rock Crushing Plant 

4—10,000 gal. cap. Steel Tanks 

No. 400 or 800 Vulcan Extractor 

No. 2 or No. 1 Vulcan Hammer 

100 tons Steel Sheeting, 22 ft. 

676 to 1000 ft. Air Compressor 

1% to 3 ton Tandem Roller 

40 to 50 ft. Portable Belt Conveyor 

Address Box 447, Roads and Streets, 
330 So. Wells St., Chicago, IIl. 














Hall-Perry Machinery Co. 
812 E. Iron St. 
BUTTE, MONTANA 
* 
EQUIPMENT AND SUPPLIES 
FOR: 


Contractors 
Mines 

Mills 
Municipalities 


We will be glad to figure on equip- 
ment and supplies for any job. 


FOR SALE 


CRANE BOOM, 60’ for Model 6-7-8 Northwest 
machines. 


BUCKET, dragline, % yd. Page Automatic. 
BUCKET, dragline, 1 yd. Page Type M. 
BUCKET, dragline, 2 yd. Omaha heavy duty. 
CHAIN, 274 ft. of 1%” wrought iron dredge chain. 
ar ones Model 105 (1 yd.) Northwest, 


DRILL SHARPENER, Sullivan Class “‘C”’. 

GRADER, Adams No. 12, leaning wheel. 

GRADER, Caterpillar 10’, pull type, hand control, 
leaning wheel. 

PAVER, 13E Koehring (% yd.) on full crawlers, 
20 ft. boom and bucket. 

PILE HAMMERS, No. 3 Vulcan, No. 6 and 9B2 
McKiernan-Terry. 

SCALE, Winslow 12 ton truck scale 18’ x 9’. 

SHOVEL, % yd. Insley (half swing). 

SHOVEL ATTACHMENT for Model 4 & 5 North- 
west machines. 

SCREENING & LOADING PLANT, Cedar Rapids 
Portable gravel and sand loading plant, OPO 
type, with Waukesha gasoline engine, screens, 
feed and delivery conveyors. 

WAGON DRILLS, Cleveland DR-8 (latest model) 
with D-14 DR drifters. 


0. B. AVERY COMPANY 
1325 MACKLIND AVE. ST. LOUIS, Mo. 




















Rebuilt for Immediate Delivery 
2 Yard Crane 
70’ Boom—Diesel Engine. 
2 years old—Factory Rebuilt. 
JOHN W. PATTERSON CO. 
324 Fourth Ave. Pittsburgh, Pa. 











FOR SALE OR RENT 


HEAVY GRADING EQUIPMENT 
1—Model KO 54 AC speed patrol grader. 
1—Model 10-K Ryan pull grader. 

1—No. 14 AC power controlled pull grader. 
1—10-ton Huber roller, gas engine power. 
1—10-tem Buffalo steam roller. 

1—4 te . yard Ateco hydraulic scraper. 
1—Model L tractor. 

1—Medel LO Allis-Chalmers tractor. 

1—Model K Allis-Chalmers tractor with dozer. 


USED TRACTOR PARTS 


Large assortment parts for Models and LO 
pe Eg BS in- 
cluding transmissions, gears, sprockets and motors. 
Write for eur complete used equipment fist 


GENERAL MACHINERY COMPANY 
SPOKANE, WASHINGTON 
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